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PREFACE

—— —

This Annotated BlLliography on Nutritlon and Mental Retardation has been
prepared and organized primarily for nutritionists. It Is intended as an in-
troduction for nutritionists specializing in mental retardation, and as a source
of research toplcs. This does not, however, preclude its use by professionals
from other disciplines who wish Information on the significance of nutrition In
the field of mental retardation.

The Annotated Blbtiography presents selected articles published from 1954
to the present. The selections cover all aspects 0f nutrition in mental re-
tardation excepting inburn errors of metaboiism. Rererences on inborn errors
of metabolism have been excluded from this bibliography since reports on this
toplc atone would constitute a separate volume,

The flrst section, GENERAL, contains articles explaining the role of the
nutritionist 1n facilities serving the mentally cetarded. |In addition, {t in-
cludes articles decaling nith the broad problem of malnuteition. The second
section, NUTRITION, BIKTHWEIGHT, AND MENTAL RETARDATION, emphasizes the impor-
tance of nutrition In achieving normal weight at birth, and cites reports
which Implicate prematurity or low birthweight as a possible cause of mental
retardation. The section on NUTRITION, GROWTH, AND MENTAL RETARDATION includes

E reports on the physlcal growth and other anthropometric measurements of the

! mentatly retarded. The fourth saction, MALNUTRITION AND 175 EFFECT ON NERVOUS
SYSTEM DEVELOPMENT, offers voluminous references reflecting the growing inter=
est on this topic. Malnutrition may result from a deficiency or an excessive
intake of nutrients. The section has, therefore, been divided into NUTRIENT
DEFICIENCY ard NUTRIENT INTOXICATION. The tormer is divided into three sub-
headings. The subheading Multiple Deficiencies In Humans includes studies
shov ing the effects of matnutrition on the rental development of children asd
also contains reviews of studies dealing both with humans and with animals.
On the other hand, Multipte Deficiencies in Animals deals strictly with stu-
dies on an experimental basis. Vitanin end Mineral Deficiencies have further
been subdivided for spectfic vitamins whenaver the number of references is
sufficlent to justify a separate section. {1t incorporates studies on both
humans and animals. NUTRIENT INTOXICATION underscores the teratogenic effects
of excessive intakes of certain nutrients. The tection on NUTRIENT METABOLISH
IN MENTAL RETARDATION contains few referentes on protein and vitamin metabol-
Tsn. Those on cardohydrate metabolism steess risk faclors involved in dia-
betes and hypoglycemia. VITAMING, MINERALS AND WATER deals with the problem
of electrolyte balante and the possibility of braln damage dve tO hypernatre-
mla during Infanty. A separate subsection on NUTPIENT METABOLISH IN DOWN'S
SYNDROME Is given because of the nurber of repdrts published on this topic.

f References published prior to 196k are included ir. the section TECKNIQUES IN
FEEDING AND THERAPRUTIC NUTRITION FOR THE BENTALLY RETARDED due O the growing
interest in this toplc by nutritionists working in the clinical setting. In-
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ciuded also are references that make use of nutrient modification of the diet
In the treatment of cpliliepsy and other conditions associated with mental retar-
datfon. Also included are articlies which indicate successful nutrient supple-
mentation of diets for the mentaliy retarded.

Grateful acknowledgement s due Barbara Davis and Robert Thompson for
their technical assistance and above all to Margaret Joseph for her Invaluable
editorial skills and perseverance which made possible the completion of this
project.

This publication was supported in part by grant number 923 from the Maternal
and Child Health Service of the Health Services and Mental Health Administration.
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June, 1970
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GENERAL

AMERICAN ACADEMY OF FEDIATRICS, COM-
HITTEE ON INTERNATIONAL CHILD
HEALTH. Malnuteition In _the
VWorld's Children. Pediatrics, 43
{1131, 19689,

The article discusses the extent
and occurrence of protein-calorie
mzlnutrition In the world's chil-
dren  and makes recommendations for
United States assistance In solving
thls problem. ()

BERG, A.D, Malnutrition and Natlon-
al Development. Forelign Affalrs,
KE{T):126, 1967.

The economlic costs of the physical
and mental retardation caused by

malnutritlon, and thelr effects on
national economlcs are discussed.
Research and programs for increas~

Ing the world's protein supply are
described. The need for an inter-
disciplinary approach to the malnu-
trition problems Is emphasized, (2)

CULLEY, W.J. Nutrition and Hental
Retardation. IN: Carter, C.H.,
ed. Medical Aspects of Mental
Retardation. Springfield, 1 Nin-

ols, 88, 1985,

A review of the nutritional aspects
of mental retardation: effect of
proteln, calorie and vitamin defic-
lencles on mental development; and
the nutritional prodlems of the men-
tally retarded child. $}]

HILLIE, H.N. and REEVES, N. The
Battle Against Mental Retarda-
tion: The Dietitian's Share.
Hospitals 3B:101, 19568,

A description of the role of the
dletitian In the Infant and materns
ity care teanm Is given, V)

ERIC
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JOURNAL OF TROPICAL PEDIATRICS, 14
{3):149, 1968. Nutrition In Ma-
ternal and Child Health (¥ith
Speclal Reference to the Western

Faclflie).

The monograph reviews nutrient defi-
clencies; infant and maternal feed-
Ing practices; and suggested im-
provements, as they cxist in the
Western Paclfic. A guide for the
treatment of malnourished childten,
plus recipes, based on South Pacific
foods, for 1lufants, toddlers,
school children and populations in
grneral Is Inctuded. Sugge-iions for
rutrition education are given., (£)

LELAND, H. The Relatlonship Fe-
tween ''Intelligence' and Mental
Retardation. American Journal of
Mental Deflciency, 73:533, 19¢9.

The author points out the interreda~
tionships between the blonedical
and soclel aspects of an crganism;
and the importance of a classifica-
tion system oriented towards treat-
ment of dlsorders. {(6)

NUTRITION REVIEWS, 27:39, 1969. The
Economics of Malnutrition.

Discussion is glven of econonlc
costs involved [n malnutrition in
vhderdeveloped c¢ountries. Malnye
trition leads to physical and men-
tal impairments which lead to fur:
ther economic costs. (n

PHILLIPS, M.S. Nutrition Opportun-

ftles in Spectalized Health
Areas. Journal of the Amarlcan

bietetic Assoclation, §6(k):3A8,
1969.
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The article focuses on health pro-
grams, funded by the Children's Bur-
eau, to meet needs of low=-income
familles. Health Services for hil-
dren and Youth Projects are descri-
bed In addition to programs especl-
ally for the mentaltly retarded and
Unfversity Affillated Centers. The
role of nutrition within these pro-
grams is deflined with an expiana-
tion of the functlons of nutrittion
personnel; their academic experl-
ence qualifications for positions;
specialized trainlng programs de-
signed to prepare I|ndividuals for
such positions; and sources of In-
formation regarding established
programs. (8)

STEVENS, H.A. '....The Field Is
kich...and Ready for Harvest..."
American Journal of Mentai Defl-
clency, 70(1):4, 1965,

A broad discussion on mental retar-
dation includes: possible Intellec-
tual function of the mentally retar-
ded; biomedlical aspects; cultural
Familis! mental retardation; educa-
tional and soclal work oroblems;
manpower needs; and evaluation of
programs and servlces, (9)

TI2ZARD, J.  Cultural _ Deprivation
and Mental Handlcap. Nursing Mire
ror, 12):32, 1969.

A brief discussion is presented on
the effect of poor soclal and eavis
conmental conditions, including mal-
nutrition, on the developing ch:!d;
10

LBARGER, 8. Role of the Nutrition-
Ist or Dletitian in Clinic Ser-
vices for the Mentally Retarded.

Mental Retardation, 3{5):25,
1965,

The role of the nutritionist or
dietitian Is ocutlined, Included 1s
information on services performed,
data coliection, and rutritiona!
counselng. (1)



NUTRITION, BIRTHWE)GHT, AND
MENTAL RE [ARDATTON

ABRAMOWICZ. M., and KASS, C.H., Path- BULLARD, DO.M., Jr., GLASER, H.H.

ogenesis _and Prognosis of Prema- HEAGARTY, M.C., and PIVCHIK, E.C.
turity.  New England Journal of Fallure to Thrive In the 'Neglec-
Medicire, 275(19):1053, 1966, ted Child''. American Journal of

Orthopsychiat.y, 37(4):680, 1967.
Although perlinatal death, cerebral

paisy, mental retardation, and Fellure to thrive, of non-organic
other neurolocical disorders cccur cauvses, §s discussed. Investiga~
more frequently in infants of low tions have noted parental neglect
birth wveight {<2500 gm), the effect and variocs forms of maternal depri-
of low birth weight has not been vation In these children. The need
established, Spastic syrmetrical for direct obszrvations of feeding
cerebral palsy Is more common in patterns and nutrlert Intake, and
prematures, Although reports of evaluation of the child and parents
the association of rental retarda- in the home are discussed. (1)

tion with prematurity have been con-
flicting, It does appear that a sig-
nificant nuher of very underwelght

infants are mentally retarded and CHUACKILL, J.A., NEFF, J.W., and
have other abnormalities. (12) CALOWELL, V.F. Birth Weight and

Intelllgence. Obstetrics and Gy~
necology, 28(3):243, 1966, '

BREWER, T., Human Pregnancy Nutrel- A study to determine the relation-
tion: A Clinlcal View. Obstcte ship between birth welght, inteili-
rics and Gynecology, 33{4):605, gency, and social ¢lass. Signifi-
1967. cant reduction in intelligents oc-

curred in low birth welght group;

Thie necessi.y of adequate pregnancy no effect of social ¢ctass found.

nutrition 1s discussed and an ade- {(16)

Quate prenatal diet described. When
taternal nutrition is adequate, the
fetal autrition is more likely to

be sdequate and prematurity rates CHURCKILL, J.A. The Relationship
may be lower. (13} Betiieen Intelligence and Birthe

weight in Twins. Neurology, 15
TR 381, 1985,
BRITISK MEDLCAL JOURNAL,  2(5406): 50 sets of twins were compared for

MU, 1964, vLow Rirth Weight and the relationship tetween birthwelght
Inteiligence. and WISC 1Q.  The lighter merbers

were found to have lower 1Q's. (17}
1066 children weighing less than b

pounds at birth were adaitted to 19
premature bdaby wunits iy Britain be-
tween Octoder 1951 and Jure 1982
and were folloved., 1t was concluded
that if a premature baby escapes turity the Sine Qua Non for Re-

tongenital defects the intellectual duction in Mental Retardation and
development +ill be normal, espect Other Neutclogic Disorders. The

. New England Journal of Medicine,
ially if birthweight exceeds 3 }t:) 221{5) : 203, 1360,

CLISFORD, $.X. Prevention of Prema-
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The identification of the high risk
patient followed by special care Is
necessary to prevent premature
births and, thus, lower the perina-
tal mortality rates. It wes felt
this would also lower the high mor-
bidity and Its accompeinying mental
and physical injuries. ldentifica-
tlon of various high risk patients
is discussed. ('8)

CREERY, R.D.G. The Infant of Low
Birthwelght. Nursing Mirror, 125
(3) 112, 1967.

Although the premature and the
"small for dates'' Infants are simi-
lar In that both have 1low birth-
welight, their management and prog-
nosls are appreciably different. Re-
cently 1t has become known that
only about two-thirds of low blrth-
weight infants are premature. The
rest are ''small for dates' due to
intra~uterine growth fallure. Un-
less the dlagnosis 1Is in question
or the clinical condition Is severe,
the ''small for dates' Infant does
not have to be transferred to a spe-
clal baby care unlt. They usually
do not have respiratory and central
nervous system problems; however,
they do develop hypoglycemia and hy-
pothermia and do warrant speclal
care. Early tube feeding Is probab-
ly Indicated In many premature and
dysmature infants. (19)

GOROON, H.H. Some B8iological As-
pects of Premature Birth. IN:
Askin, J., Cooke, R., and Haller,
J.A., Jr., eds. A Symposium on
the Chiid. Baltimore: Johne Hop-
kins Press, 233, 1967.

The use of rigidly scheduled feed-

Ing at 3 hour Intervals for prema-~
ture infants s questioned by data

on self-regulated feeding for 20
thriving premature Infants. {20)

HARMELING, J.0., and JONES, M.B.
Birth Weights of High School

Dropouts. American Journal of
Orthopsychiatry, 38:63, January,

1968.

Study on all Negro population of
high schools In Gainesville, Flori-
aga to determine If any significant
difference In birth weight exlsts
between high school drop-outs and
thelr classmates. The Diop-outs had
the lowest average birthweight by
sex and in total. The Slow Learners
were in middle group, the Normals
in the highest birth weight cate-
gory. (21)

HEIMAR, C.8., CUTLER, R., and FREED-
MAN, A.M. HNeurologlical Sequelae
of Premature Birth. American
Journal of Diseases in Children,
108{2}:122, 1964,

The Incidence of neurological abnor-
malities was observed In a group of
319 prematurely born children In
the birth welght range of 775-2,100
gm. Results indicated the highest
Incidence of neurologlical abnormal-
ities was in the Jowest birth weight

group, that in the weight range un-
der 1,250 gm. (22)
JACOBSON, H.N., REID, 0.E. A Pat-

tern of Comprehensive Maternal
and Child Care. The New England
Journal of Medicine, 271(6):302,
1964,

{mproved medical care for impover-
izhed mothers and young children is
necessary to lower the prematurity
rates and hence the mortality and
morbldity rates. A three fold pro-
gram Is outlined to help attain
this goal. (23)

10
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KATZ, C.N., and TAYLOR, P.M. The
Incidence of Low Birthweight in
Children with Severe Mental Re-
tardation. American Journal of
Diseases of Chiidren, 114(1):80,
1967.

The incidence of iow birthwelight a-
mong 573 Institutionalized severe
mentally retarded children was very
high and could not be accounted for
solely by socloeconomic factors.
The cause of mental retardation was
unknown for 369 patients who were
termed the undifferentiated group.
The incidence >f birthwelight below
5.5 pounds was 25 percent for the
total mentally retarded population
and the urdifferentiated group, as
compared to 7 percent for the gen-
eral population. This study agrees
with other studies that showed an
assoclaticn between prematurity and
mental retardation. {24)

KING, L.S. Intrauterine Malnutri-
tion. Journal of the American
Medical Association, 191(13):

1077, 1965.

A discussion of the effects of In-
trauterine malnutrition, outlining
the physical and mental subnormali-
ties generally found. (25)

LESLIE, L. Prematurity as an Eti-
ologic Factor in Cerebral Dys-
function. Archives of Physical
Medicine and Rehabilitation, U&7
{(11):711, 1966.

In an attempt to understand the sig-

nificance of prematurity, its inci-
dence s reviewed in both the nor-

mal population and those having cer-

ebral dysfunction. Various pre-na-
tal and neonatal factors predis-
pasing the premature Infant to dis~
turbances of the central nervous
system are discussed; perhaps the

o i
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most Important correlate of prema-
turlty Is the neonate's suscepti-
bility to trauma. (Qther anatomic
and physiologic handicaps of the
premature infant are difficultles
In regulation of body temperature,
respiratory immaturity, and suscep-
tibility to infection, any of which
could have an effect on the central
nervous system, (26)

LIGHT, 1.J., BERRY, H.K., and SUTH-
ERLAND, J.H. Amino Aciduria of
Prematurity. American Journal
of Diseases of Children, 112(3):
229, 1966,

Aromatic amino acid metabolism in
infants born at the Cinclinnati,
Ohio General Hospital between Feb-
ruary 2 and July 23, 1965, weighing
less than 2268 gm. were studied.
Vitamin ¢ supplementation to their
diet helped 1in controliing serum
tyrosine levels. (27)

NAYLOR, A., and MYRIANTHOPOULOS, N.
The Relation of Ethnic and Sel-
ected Soclo-Economic Factors to
Human Birth Welght. Annals of
Human Genetlics, 31(1):71, 1967.

Data from the Collaborative Study
on Cerebral Palsy, Mental Retarda-
tion and Other Neurological and

Sensory Disorders of Infancy and
Childhood were used to determine re-

lationshlps of ethnic and selected
socio-economic factors to  human
birth weight. Foreign or rural

birth of the mother, presernce of
the husband in the household, and
low-density (number of persons per
room) have a positive effect on
birth weight in all 3 ethnlic groups:
Negro, Puerto Rican, and Caucasian.

(28)
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RILEY, R.L., LANDWIRTH, J., KAPLAN,
S.A., and GOLLIPP, P.J. Fallure
te Thrive: An Analysis of 83 Ca-
ses. California Medlcine, 108

T17:32, 1968,

Children with a dlagnosis of fail-
ure to thriva from unknown cause
were investigated. With 1/3 of them
inadequate home environment was a
causative factor. Organic disease,
low birth weight, congenital anoma-
lies leading to feeding dIfflcul-
ties, and mental retardstion were
other causes or influences on the
failure to thrive. Assoclation be-
tween mental retardation and poor
growth are discussed., (29)

ROBOR, I.R., 0, W., WU, P.Y.K. ,
METCOFF, J., VAUGHN, M.A. and
GABLER, M. Th- £ffects of Early
and Late Feeding of Intrauterine
Fetally Malnourished Infants.
Pediatrics, 42(2):261, 1568,

Observations suggest that early (4
hour) feeding of infants with intra-
uterine fetal malnourishment and
birth weights below 2,040 gm. may
enhance glucose horeostasis in ear-
ly neonatal life and prevent neona-
tal symptomatic hypoglycemia. (30)

SINCLARI, J.C., and CALOIRON, J.S.
Low Birth Weight and Post Natal
Phystcal Development. Deve lop-
mental Medicine and Child Neur-
ology, 11:314, 1969,

Some newborn Enfants of low birth
welght tend to retain height and
weight deficits. The prognosis for
growth appears to be poorer for the
term Fnfant with low birth weight
than for the preterm low birth
welght infant. Cetlular basis of
growth retarding iInfluences are dis-
cussed. (1)

12

SMALLPIECE, V., and DAVIES, P.A. Im-
medi ate Feeding of Premature In-
fants with Undiluted Breast Milk.
Lancet, 2(7374):1349, 196h.

A series of 111 infants seen during
a period of 17 months in one hospi-
tal was used as cases Iin a study to
determine the effects of early feed-
ing in the possible control cf hypo-
glycemia and hyperbilirubinemia. it
was concluded that =early feeding
was justified for the prevention of
hypoglycemia, hyperbilirubinenmia,
and neurological damage. (32)

STRUTHERS, J.N.M., and KEAY, A.J.
Early or Late Feeding of Prema-
ture Infants. Nursing Times, 61

{47):1577, 1965.

Sixty-five rewborn infants weighing
less than 4 1/2 pounds were studied
for effects of early or late first
feedings. There was a higher inci-
dence c¢f signs of respiratory dis-
tress syndrome and a higher billiru-
bin level for late feeders. Vomit-
ing was more frequent for early
feeders. No significant difference
in mortality was found. It was sug-
gested by this study that early
feeding may have some advantage
over delayed feeding. (33)

WALKER, J. Pregnancy and Perinatal
Association wWIth Mental subnor-
mality. IN: HWeade, J.F., and
Parkes, A.5., eds. Genetic and
Environmental Factors 1n Human
Ability. New York: Plenum Press,
1966. e

Risk pregnancies and perinatal fac-
tors are disctssed in terms of
their association with mental sub-
normzlity. In considering prematur-
Ity the general health and physique
of the mother s more Important
than the nature of the pregnancy.



Poor environments associated with
poor nutrition may iead to stunted
growth, poor obstetric performance,
and iow birth weight. (34)
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NUTRITION, GROWTH, AND MENTAL RETARDATION

BAILIT, H.L., and WHELAN, M.A. Some CHEEK, D.B., and COOKE, R.E. Growth
Factors Related to Size and In- and Growth Retardation. Annual
telligence fn An [nstltutional Review of Medicine, 15:357, 1964,
Mentaily Retarded Population.

Journal of Pediatrics, 71(6):897, A detailed dlscussion of the sub-

1967. Ject 1s presented and basic Informa-
tion concerning cell number, cell
Anthropometric measurement of 77 size, and body composition Is Inclu-
Institutionalized mentally retarded ded. Growth retardation information
cases, aged 6 to 25 years, showed dealing with malnutrition, Inade-
them to be smaller 1n every measure- quate oxygenation, central nervous
ment than a control population. An- system disturbances and altered min-
thropometric measurements included eral metabolism effects are glven.
height, head length, biacromial di- (37)

ameter, bi-Iliac diameter, weight,
sitting helght, blicristal diameter,
head breadth, blgonfal and blzygo-

matic measurement, chest breadth, CRAIG, J.D. Growth of Mental Defec-

and chest depth. Birth welght was tives. Developmental Medicine

signiflcantly related to 1Q and and Child Neurclogy, 8(1):87,

iength of institutional stay. There 1966.

was a positive correlatlon between

age at admission and (Q. Those hea- The confusion caused by existing

vier at birth were larger, more In- systems of classifying mental retar-
teltlgent, and. had stgnificantly dates on physical growth patterns

Yarger anthropmetric  measurements Into different diagnostic categor-

1n 6 of 11 parameters. {(35) tes of retardation was dlscussed.

{t was suggested that the number of

classes for categorizing mental re-

tardates should be reduced to a few

BONGIOVANNI, A.M. Control of Growth well-defined groups. (38)
and Development.IN: Askin, J.A.,
Cooke, R.E., and Haller, J.A.,
Jr., eds. A Symposium on the

Chitd. Baltimore: Johns Hopkins CRAVIOTO, J., BIRCH, K.J., DelLICAR-

Press, 255, 1967, DIE, E.R., and ROSALES, L. The

Ecology of Infant Weight Gain in

Since growth and development can be a Pre-Industrial Society. Acta

k affected by factors In the external Paediatrica Scandinavica, 56:71,
: environment such as emotional dis- 1967.

i turbance and inadequate nutrition

L as w2ll as by factors In the inter- The paper reports the results of an

E nal environment such as major dis- ecological longltudinal study of

turbances in chemical composlition, welght galns made during the first

! genetlc factors, the central ner- 6 months of life by all children

vous Ssystem, pituitary activity, born in a representative Central

the functioning of the thyrold hor- American village in the course of a

‘ mone, and endocrina secretion, an 19 month period. (39)

appreciation of the psychopathology
of disease can provide Increased un-
derstanding of the usual control of
human growth. (36)
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EILMER, E., GREGG, G.S., and ELLISON,
P. Late Results of the ''Failure
to Thrive'' Syndrome. Cllnlcal
Pediatrics, 8(10):584, 1969.

Non-organic failure to thrive Is ex-
plained as resultlng from poor
child care. Emotional deprivation
influences pitultary functioning to
cause growth fallure. Studlies on 15

children and their families demon-
strated ‘‘catch-up growth' as a re-
sult of therapeutfc intervention.

Intellectual growth was found to
parallel physical development as
damage during infancy is not always
reversible, and many such children
exhibited mental retardation In la-
ter life. {40)

FRANKEL, J.J., and LARON, Z. Psy-
chologlcal Aspects of Pitultary
insufficiency In Chlldren and Ad-
olescents with Special Reference
to Growth Hormore. Israel Jour-
nal of Medical Sclence, 4:953,
1966.

Thirty-nine children and adoles-
cents, aged | to 20 years, with pl-
tuttary insufficiency were assessed
by means of a battery of neuropsy-
chological tests to determine pos-
sible correlates with the state of
endocrine deficlency. Results re-
vealed a lower Intellige-ze quo-
tlent for the group as a whole, as
well as for a variety of ctinfcal
subgroups, when compared with the
normal population. There was also
a distinet defliciency In visuomotor
functioning. An attempt s made to
explain these findings on the baslis
of prenatal or postnatal lack of ac-
tive qrowth hormone, with resultant
infantile hypoglycemia, an acc:pted
cause of mental and motor retirda-
tion. o (1)

GRAHAM, G.G. Effect of Infantile
Malautrition on Growth. Federa-
tlon Proceedings, 26(1):139,
1967.
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Longftudlnal studles of 53 severely
malnourished children show that an
inadequate diet can have marked ef-
fects on subsequent growth, especi-
atly growth of the head. In gen-
eral, the head clircumference and
height were significantly below the
50th percentile values even after
resumption of proper diet. (42)

JOURNAL OF THE AMERICAN MEDICAL AS-
SOCIATION, 209(11):1712, 1969.
Nature, Nurture, and Stature.

An lnvestligation with underdevelop-
ed and emotionally deprived infants
demonstrated that Improved dliet re-
sulted in r-pld growth increases
and welght galn. Other changes were
not made to the physical and emo-
tional environment of these chllid-
ren, therefore, indicating that ne-
glect of proper feeding was the
maln cause of the under-development.

(43)

KERR, G.R., CHAMOVE, A.S., and HAR-
LOW, H.F. Environmental Depri-
vation: Its Effect on the Growth
of Infant Monkeys. Journal of
Pediatrics, 75:833, 1969.

Monkeys reared elther in partial or
total social fisolation for perlods
longer than three months, were com-
pared to control animals. This ex-
periment suggests that socfal stim-
ulation is not necessary for rormal
growth. In children with ‘'depriva-
tion dwarfism'', inadequate food in-
take should be regarded as the pro-
bable cause of growth fallure. (4b)

KERR, G.R., ALLEN, J.R., SCHEFFLER,
G., and WAISMAN, H.A. Malnutri-

tion Studies In the Rhesus Fon-

key. T. Effect on Physical
Growth. The Ameiican Journal

oF Tlinical Nutrition, 23(6):739,
1970.



O

ERIC

Aruitoxt provided by Eic:

In an attempt to define the course
and sequelae of malnutrition In one
primate species, exact degrees of
protein-~-, or total, calorie malnu-
trition were produced and Investl-
gated in Infant rhesus monkeys. Da-
ta led to the concluslon that chil-
dren with edema or emacliation may
show only subtle signs of matnutri-
tion; correct diagnosis may not be
considered tn children in whom the
quality of Ingested protein results
in growth failure without the more
dramatic clinical evidence of mal-
nutrition. (45)

KOMROWER, G.M. Fallure to Thrive.
British Medical Journal, 2{5421):
1377, 1964,

Possible causes of developmental re-
tardation are outlined including:

Insufficiency of diet, inability to
eat and digest food properly, im-
palred absorption, [nabllity to me-
tabolize properly, and the inabili-
ty to properiy utilize nutrients

which have been metabollzed. Recom-
mended tests and treatments are al-
so outllned. 1

KRIEGER, |. Head Circumference, Men-
tal Retardation and Growth Fail-
ure. Pediatrics, 37(2):384 ,
1966.

Twenty-three Infants with growth
fallure without organlc dlsease and
28 infants with idlcpathic growth
fallure were evaluated in regard to
stature, head circumference, helght
age, and mental retardation show-
Ing no correfatfon between head
size and mental retardation. (47

LOWRY, G.H., BACON, G.E., FISHER, S.
and KNOLLER, H. Fastin Growth
Hormone Levels In Mentally Ratar-
ded Children of Short Stature.
American Journal of Mental Defi-

clency, 73(3):474, 1968.

Fasting serum growth hormone assays
were obtalned on 46 mentally retar-
ded chlldren wlth short stature.
The etiology of the stunted growth
assoclated with mental defliclency
remalns speculative, but It appar-
ently 1s not related to decreased
growth hormone levels in the fast-
Ing state. (48)

MARSHALL, W.A. Growth in Mentally
Retarded Children. Oevelopmen-
tal Medicine and Child Neurol-
ogy, 10(3}:390, 1968.

Mental retardation is not pathogen-
Ic to abnormal growth; rather ,
small or excessive stature may be
due to the same cause as the low En-
telligence. Some studies have er-
roneously correlated mental retar-
dation and growth abnormallitlies by
regarding mental retardatlon as a
complete diagnosis and ignoring un-
derlying pathology. Valid compari-
sons between retarded and normal
populations can be made only if the
physical growth of both groups s
subject to the same genetic and
neuro-endocrine handicaps. (49)

MOSIER, H.D., Jr., GROSSMAN, H.J.,
and OINGMAN, H.F. Physical
Growth in Mental Defectives. Pe-
diatrics, 36(3):465, 1965.

Anthropometrlic studies were done on
2,472 mentally defective resident
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patients at Pacific State Hospital.
Ten body dimensions were obtained
and the presence or absence of sec-
ondary sex development was recorded.
Tables of means and standard devia=
tions for each measure by sex, IQ

age, and diagnosis were glven. (503

O'CONNELL, E.J.,
STICKLER, G.B.
ence, Mental
Growth Fallure.
(l) :62) T965.

FELDT, R.H., and

Head Clrecumfer-
Retardation, and
Pedlatrics, 36

This study supports the use of head
circumference measurement in sus-
pecting mental subnormality In chil-
dren. (51)

POZSONY!, J. and LOBB, J. Growth iIn
Mentally Retarded Children. Jour-
nal of Pedlatrics, 71(b):865,
1967.

Investigation of the linear and
skeletal development of 958 mental-
ly retarded or non-mentally retard-
ed children found that 2 groups of
mentally retarded children with no
known organic encephallc disorder
were equal in growth to children of
normal intelligence which Indicrates
that mentally retarded children are
not necessarlly physlcally retarded.
Stunting occurred most markedly In
mongolism, metabolism disorders,
and low birth welght groups. (52)

PRYOR, H.B., AND THELANOER, H.E.
Growth Deviations In Handicapped
ChiTdren: An Anthropometric
Study. Clinical Pediatrics,

6(8):50%, 1967.

Comparison of the anthropometric

measurements of 678 handicapped
child with those of 12,000
éﬁ;!d;gg. ages | to 15 yedrs, nernal.-

ed revealed deviations from the nor-

mals In all the handicacoed cases ex-
cept those with a mlld neuroloaic de~
ficlt. Results {ndicated that
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growth is adversely affected most
severely in cases wi.h Down's syn-
drome followed by thoce with mul-
tiple congenital anomalies. Least
affected groups were those with cer-
ebral palsy from birth inJury and
those with severe hypoxia after nor-

mal gestation. Those wlith only
neurologlcal deficlt showed no de~
viation from normals. (53)
RUNDLE, A.T., «ad SYLVESTON, P.C.

Endocrinological Aspects of Men-
tal Deficlency: IV, Growth and
Devzlopment of Young Females. Am-
erican Journal of Mental Oefici-
ency, 69:635, 1965,

104 physically healthy female men-
tal defectives, ages 7 to 20 years,
were examined. Gross body measure-
ments, {standing and sitting helght,
blacromial diameter, and bi-iliac
width), indicated physical under-
development of the females, but the
annual percentage ircrease was sim-
1ar to normal American girls. (54)

TAKNER, J.M. Galtonlan Eugenlics
and the Study of Growth: The Re-
lation _of Body Size, Intelli-
gence Test Score, and Social
Circumstances fn Children and
Adults. Eugenics Review, 58(3):
122, 1966.

Studies Indicate that body size and
mental ability increase [n small
fainl lies, In favorable occupational
or socloeconomic classes, and in
people who migrate either away from
ilome  or upwards in soclal classes.
In children of school age there is
a correlation between intelligence
scores and body size, this contin-
uves at a diminished rate to matur-
ity.



MALNUTRITION AND 1TS EFFECTS ON
NERYCOUS SYSTEM DEVELOPMENT

NUTRIENT GEFICIENCY
Multiole Deficlencies In Humans

ADA“S, R.N. Cultural Aspects of ln- BARNES, R.H. Ecrly ralnutrition end
fent rKalnutrition and Mental De- Echaviorsl Ceveleomznt. Ffoed and
veloozent. IN: Scrimshaw, N.S. Nutrition News, 36(1), 1567,
ard Gordon, J.E.. eds. Malnutri-
tion, Learning, and Behavior. Studies on melrourished children by
Cambridge: MIT Press, 465, 1968. Craviote and by Steck and Smythe

are dascribed. The specific centri-

Tnis paper discusses a broad frare- butions of nutrition and thase of

work, embracing the full adaptive cocial stimulation to mental devei-

cycle, that studies investigating opment can not, as yet, be separa-

the relatlonship between infant mal- ted. {59)

nutrition and mental development
should be based on. This results
in expanding the scope of the re-

search with a final goal of a bet- BARNES, R.H. Malnutrition in Early
ter adaptation of man to the world, Life and Mental Deveiopment. New
(56 York State Journal of tedicine,

65:2816, 1965.

Evidence from enimal and humen stu-

BABSON, 5.G., KANGAS, J., YOUNG, N. dies shows that in acute stages of
and BRAMHALL, J.L. Growth and malnutrition, behavioral abnormali-
Development of Twins Of Dissimi- ties and low scores in psychologi-
lar__Size at Birth. Pediatrics, cal development tests are evident.
33(3):327, 1964. Age of onset and type of malnutri-

tion influence recovery. (€é0)

Sixteen pairs of dissinilar sized
twins at birth, with a median age
of 8 1/2 years were investigated.
There ware highly significant dif- BEUKERING, J.V. Undernutrition Dur-

ferences in height, head circumfer- ing Infancy and the Effect of
ences and weight; significant dif- Brain Growth and Intellectuz] De-
ferences In intelligence and lan- velopment. South Africa Medical
guage corprehension and expression; Journal, H1:1179, 1867.
and no significant differences In
articulation, oral structures, oral A brief letter questioning the val-
diadochokinecis or auditory acuity. idity of the work of Stock and
Smythe In South Africa is provided.
(61)
BARALTSER, M.E. The £ffect of Urder-
Nutrition on Brain-Rnhythm Devel- BIRCH, H.G. Fleld teasurement in
oprent.  South Africa Medical Hutritlon, Learnind, erc dehav-
Journal, 43:56, 1963. ior. IN: Scrimshawv, N.S. and
Gordon, J.E., eds. Malautrition,
Evidence 1is presented to validate Learning, and Bechavior. Cam-
the hypothesis that electroencephal- bridge: MIT Press, 497, 1968.
ographic rhythms are affected by
early malnutrition. (58)
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Some of the speciflc questions to
be answered regarding malnutrition
ari mental development are dis-
cussed. Quantitative determinations
¢f the frequency and extent to
which malnutrition affects learn-
ing and behavlor; the relative sig-
nivicance of malnutrition among
other causative factors; the ages
when malnutrition has most effect
cn mental develnpment; and the mech-
anisms by which malnutrition exerts
its actlon are Included, Tests nmust
be developed to measure, sensitlve-
ly, behavioral differences, and,
yet they must be relatively insensi-
tive to cultural differences be-
tween populations. (62)

BOTHA~ANTON, E., BABAYAN, S., and
HARFOUCHE, J.K. intellectual De-
velopment Related to Rutrition
Status. Journal of Tropical Pe-
diatrics, 14{3}:112, 1968.

children, who had been
undernourished before 18 months,
had significantly lower IQ's than
an adequately nourished group at
the age level of 4 to 5 years with
no evidence supporting an original
difference in Q. {63)

A group of

BRITISK MEDICAL JOURNAL, 1(5588):
333, 1968, Nutrition and the De-

veloping Braln,

Studies on Infants with braln dam-
age resulting from Improper nutri-
tion, both before {chronic} and im-
medlately after (acute) birth are
discussed. Nelther hypernatremia,
nor hypoglycemla are prevalent cau-
ses of neonatal brain damage; how-
ever, they are only 2 of possible
nutritional disturbances. Detection
of persistent difficult behavior In
infants, proper dlagnosis of the
malnutrition, and subsequent treat-
ment are required of pediatriclans.

(64)
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BRITISH MEDICAL JOURNAL, 1:651,
1964, Nutrition of the Brain In

Infancy.

Discussion of several studles on
malnutrition and braln devalopment
Is presented. |t was concluded that
it would be very difficult to prove
the effects of malnutrition in ear-
ly infancy, and the ethical consid-
erations of any prospective studies
are mentioned. {65)

BROWN, R.E. Decreased Brain Weight
in Malnutrition and its Implica-
tlons. East Africo Medical Jour-
nal, L2:58%, 1965,

Review of 1100 autopsi.:s of Ugandan
children, aged from birth to 15
years. Those with a history of mal-
nutrition showed sign!ficant reduc-

tion in body and prain welght. Im-
plications of findings are dis-
cussed. (68)
BROWN, R.E. Organ Weight in Malnu-

trition with Special Reference
to Braln Welight. Developmental
Medicine and Child Neurology,

8(5):512, 1966.
Heart, liver, spleen, brain, and
body weights from autopsfes of
1,094 Ugandan children up to 15
years of age were investigated. The
children were divided Into 2 groups
on the basis of whether or not they
were undernourished. The weights
were compared with those from chil-
dren of comparable age in other
countries. (67

CABAK, V. and NAJDANVIC, R. Effect
of Uidernutrition in Early Life
on PhRyslTcal and Mental Develop-
ment. Archives of Sease In

ThTTdhood, 40{213):532, 1965.
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The records of 36 chlildren who were
admitted for malnutrition to the
Hospltal for Sick Children In Sara-
Jevo, Yugoslavia, between 1951 and
1957, and later discharged, were se-
lected to compare their present
body weight, helght, and Blnet- Si-
mon I¢ as adapted by Stevanovic to
those for normals. A correlation
was jound between deficit Tn admls~
sion welght and present IQ. (68)

CANOSA, C.A. Ecological Approach to
the Problems of Malnutrition,
Learnlng, and Behavlor. IN:
Scrimshaw, N.S., and Gordon, J.
E., eds. Malnutrition, Learnlng,
snd Behavior. Cambridge: MIT
Press, 389, 1968.

The paper reviews some of the com-
plexities and the planning aspects
of field studies dealing with mal-
nutritlon, learnlng, and behavior.
It is based on a prospective long-
term study that began in 1964 at
the Institute of Nutrition of Cen-
tral Amerlca and Panama with field
operatlons in Guatemala. The main
independent variable is the nutri-
tional state of pre-school children
with mental development as the de-
pendent varlable, The study at-
tempts to improve understanding of
the relatlonshios between malnutrl-
tion, learning, and behavior. (69)

CHAMPAKAM, S., SRIKANTIA, 5.6G.,
and GOPALAN, C. Xwashiorkor and
Mental Qevelopment. Amnerfcan
Journal of Cllinical Nutrition,

21:844, 1968,

Study of nineteen children success-
fully treated for kwashlorkor. Re-
ductions In Intelllgence and inter-
sensory organization were found,
particularly in the younger age
group. The retardation was notlce-
able mainly wlth rejard to percep-
tual and abstract ablllties. {70}

CHANDRA, R.K. Nutrition and Braln
Development. Journal of Tropi-
cal Pedlatrics, 10{(2):37, 1964.

The author reviews some studlies on
nutritional deficits and thelr ef-
fect on intellectual  development
and stresses the need for more re-
scarch In this area. (71}

CHURCHILL, J.A., AYERS, M.A., and
CALDWELL, D.F. Intelligence of
Children Whose Mothers Have Bi-
lary Tract Disease. Journal of
the American Medical Association,
201¢6) :482, 1967.

A prospective, longitudinal study

of chlldren born of mothers with bl-
lary tract dlsease found that thelr

IQ was lower than the 1Q of matched

controls., Malabsorption of fats,

particularly linolelc acid, may in-

terfere with the ilpid supply essen-
tial for fetal bratn development.

(72)

COURSIN, D.B. Effects of Undernu-
trition on Central Neryvous Sys-
tem Functlon., Nutritlon Reviews,

23{3) :65, 1965.

The 1iterature on the effects of un-
dernutrition on the central nervous
system 1s reviewed, and suggestions
for further research are made. (73)

COURSIN, 0.B. Undernutrition and
Brain Function. Borden's Review
of Nutritlon Research, 26(1),
1965.

This paper presents a discussion of
the extent of undernutrition in de-
veloping countries and lts effect
on mental capacitles. Information
on normal development of the brain;
the spectrum of mental retardation;
the clinlcal symptoms of severe un~

20




e

|

O

ERIC

Aruitoxt provided by Eric

dernutrition; and the biochemical
mechanism abnormalities in protein-
calorie undernutritlion is Included.

(78)

CRAVIOTO, J., DeLtCARDIE, E.R., and
VEGA, L. Aminc Acid-Protein Mal-
nutrition and Mental Development.
IN: Nyhan, W.L., ed. Amino Acid
Metabolism and Genetic Variation.
New York: McGraw-Hill, 449,
1967.

The relationship between neurcinte-
grative behavior and nutritional
status was examined in 2 groups of
chiltdren (ages 6 to Il years) of
the same ethnic backgrcuad. Amino
acld-protein malnutrition was de-
fined, retrospectively, as a signi-
ficant diminuation of height. There
Is evidence of delayed neurolnteara-
tive development 1in malnourished
children. (75}

CRAVIOTO, M., BIRCH, J.G. and GAONA,
C.E. Early Malnutrition and Aud-
ftory - Visval Integration in
School-Age Children. Journal of
Speclal Education, 2:75, 1967.

A study of the ability of malnour-
ished and normal groups of children
to integrate visual and auditory in-
formation. (76)

CRAVIOTO, J. and ROBLES, B. Ewvolu-
tion of Adaptive and Motor Beha-
vior During Rehabllitation from
Kwashiorkor. American Journal of
Orthopsychiatry, 35{(3):449, 1965,

The psychological test performance
during rehabilitation of a group of
20 Infants and pre-school children
suffering from severe proteln-calo-
rie malnutrition was studied by the
Gesell method as soon as they had
been rured of any acute infectious
episode and/or electrolyte dlstur-

bance, and afterwards at intervals
of 2 weeks during thelr stay in the
nutrition ward., As the patients re-
covered from malnutrition the dlf-
ference between chronologlcal age
and developmental age in the flelds
of adaptive, motar, language, and
personal-socio behavior was found
to decrease except In the group of
chiidren whose chronological age on
admission was below 6 months. [(77)

CRAVIOTO, J., and DeL{CARDIE, E.R.
Intersensory Development of
S$chool-Age Chlldren. [IN: Scrim-
shaw, N.$. and Gordon, J.E., eds.
Malnutrition, Learning, and Beha-
vior. Cambridge: MIT  Press,
252, 1968.

The relationship between neuro-in-
tegrative function and malautrition
in a group of children in a Guata-
matan wvillage was studied. The
shortest children were assumed to
have experlenced malnutrition as
they showed a lag in development of
intersensory competence. This was
not the case with urban children
studied who were assumed not to
have suffered malnutrition. The re-
sults of an investigation of audi-
tory-visual capacity of children in
a Mexican village are described.
Helght was once again used as a cri-
terion of evidence of melnutrition.
The taller group performed better
than the shorter. (78)

CRAVIOTO, J., DeLiCARDIE, E.R., and
8IRCH, H.G. Nutrition, Growth,
and Neurointegrative Development:
An Experimental and Ecologic
Study. Pediatrlcs, Supplement 2,
38:319, 1956.

A study using height as a measure
of pre=-school nutrition was conduc-
ted on poor rural children. Fesults
showed a positive correlation be-
tween height and Intersensory inte-
grative 2bility. The study was re-

21
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peated on a group of upper class
children whose heights were unlike-
ly to have been affected by malnu-
trition. Here differences in helght
were not related to intersensory
integrative comgatence. (79)

DAIRY COUNCIL OIGEST, 32(3):13,
1968, Malnutrition in Early Life
and Subsequent Mental Perfor-
mance.

Current concepts of brain develop~
ment are discussed, and studies in-
vestigating the relationship of nu-
trition to human and animal behavi-
or are described. (80)

DAYTON, D.H. Early Matlnutritica and
Human Development, Children, 1€
(6)‘ lm'

Studies describing the nuiritional
status of children in various areas
are discussed. Studles on mental
development and the effects of mal-
nutrition are provided, and Infor~
mation on methods of nutritionat as-
sessment 1s discussed. 81

EICHENWALD, H.F. and FRY, P.C. Nu-
trition and learning. Science,
163:60%, 1959,

This is a broad discussion of the
physiological, soclo-economic, and
psychological factors surrounding
nutrition and learning. {52)

FRISCH, R.E. Present Status of the
Supposition That Malnutrition
Causes Permanent Mental Retarda-
tion. American Jowrnal of Clin-
Teal Murrition, 23(2):189, 1970.

The author reviews many of the sty
dies dealing with malnutrition and
mental retardation, as well as one

study investigating the effects of
soclial-environmental factors on men-
tal develcpment, She concludes that
the evidence is not yet sufficient
to support the supposition that mal-
nourished children will be perman-
ently mentally retarded. (83)

GRAHAM, 6.G. Effect of Infantile
Malnutrition. Federation Proceed-

ings, 26(1):139, 1967.

A longitudinal Investigation was
carried out on 53 severely malnour-
Ished children. The earlier inr life
the deficits occur, the more severe
and permanent the stunting of
growth, particularly growth in nead
slze. The older the infant when de-
prived, the longer the perlod of un-
dernourishment he can tolerate with
out permanent stunting. (8%)

GRIEVE, S., JACOBSON, S., and PROC-
TOR, N.S. A Nutritional Myelo-
pathy Occurring in the Bantu on
the Witwatersrand. Neurology,
17:1205, 1967.

A series of 61 cases of a nutrition
al myelopathic syndrome is descri-
bed. Tws autopsies are described
Tn detail, and the main pathologl-
¢al feature in both is degeneration
of the lateral pyramidal tracts. A
low intake of proteln, fats, and
vitanins, 3nd 2ften encessive alco
hol intake, cayr be 1mplicated in
most cases. (85)

GYORGY, P. Ffrotein-Calorie and Vi-
tamin A Malnutrlition in Sowthe
east Asla. federation Proteed-

Thes, 2703):949, 1968.

Qimtary 8nalysis and supplementa-
tion were stydied. Because some de-
ficlency symptoms ace irreversible,
prevention is of paramount lmpor-
tarce and nutrition education Is es-
sential. (86)

22
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HUGHES, E.A., STEVENS, L.H., and
WILKINSON, A.M. Some Aspects of
Starvation {in the Newborn Baby.
Archives of Disease tn Childhood,
39(208) :598, 1964,

Nitrogen, potassium and sodium bal-
ance studies were made on 2 newborn
Infants under starvation. 8oth in-
fants showed remarkable capacity to
resist starvation. (8

HEDICAL WORLD NEWS, 8(11):60, 1567.
Better Diet for Brighter M'nds?

Human studics In South Africa, Mex-
fco, and Nazi con-entration camps
indlcate that undernutrition before
the age of & has Intellectual and
emotional effects; however, the ma-
ture braln can be rehabilitated af-
ter starvation. Olscussion Is pres-
ented on enriched food products as
a method to combat malnourishment.
Fish protein ccncentrates are <des-
crined.

MEDICAL WORLD NEWS, 9(37):9), 1468,
Deadiine for  Saving Starved
Ninds

Studies show that early malnutri-
tion results 1In Impaired learning
adlllty and that the time avallable
for the nutriticnal rescue of stun-
ted minds s less than 6 months
from birth, Cell division in the liu-
man brain continues until & months
of age; therefore, early good nutri-
tion ts the key to & normal comple-
ment of brain cells, (89)

HONC?[S{!G. F. Effect of Early Maras-
mic Malnutrition oA Subsequent
L)

Physical and Psychulogical Devel-
opment. IN: Scetmshaw, K5,
and Gordon, J.E., eds. Malnutri-
tlion, tiearning, and Behavior.
Cambridge: MIT Press, 269, 1968.

23

Studles on children indicate that
early malnutrition tends to res-
trict expression of the genetic po-
tential for development, both phv-
sical and psychological. The ef-
fects of socioeconomic factors are
difficult to separate from nutri-
tional influences. (90)

MORAN, R.E. Possible Causes of Hen-
tal Retardation In Puerto Rico.
Presented at tke 9%th Annual Con-
vention of the American Ascocla-
tion on Mental Deflciency, May
10, 1966, Chicago, l1linols.

Varlous etiological factors accoun~
ting for mental retardation are di:-
cussed. Malnutrition as a result of
poverty Is glven a major role. (91)

NAEYE, R.L. HMalnutrition: Probable
Cauvze of Fetal Growth Retarda-
tion. Archives of Pathology, 79

(3):284, 1965.

The study compares or3an strecture
of prenatally retarded infants with
organ structure of children dying
of post natal alimentary malnutri-
tfon. Results showed that both
groups had abrormal amounts of cut-
aneous fat. While liver and spleen

were disproportiunately small,
braln, pancreas, heart, 1lungs and
kidney were nearest to normal
weight. Malnutrition, therefore,

may be a major factor In some cases
of antenatal grovth retardation.
Placental abnormalities suggest 2
cause, (92)

NATURE, 221:808, 1969. The Develo-

ing Brain.

The process of myelination seems to
be a "once and for all' event, and
therefore is a vulnerable period of
development; for even mild undernu-
trition can permanently affect mye-
1in deposition in the brain. (93}
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NUTRITION REVIEWS, 26(2):197, 1968.
Undernutrition In Children and
Subsequent Braln Grewth and In-
tellectual Development.

The article presents 4 review of
the longitudinal study conducted by
Stock and Smythe In South Africa.
Evidence 1Is presented that severe
vndernutrition during the first two
years of life is assoclated with a
brain slze and an intellectual de-
velopment below average. Further
studles are necessary to separate
nutrition from other possible caus-
ative factors. {94)

PLATT, B.5., and WHEELER, E.F. Pro-
teln-Calorie Deficiency and the
Central Nervous System. Develop-
mentat Medicine and Child Neuro-
logy, 9(1):104, 1967.

Poor educational parformance and re-
duced brain welight are tvo results
of malnutrition in childhood. (95)

POLLITT, €. Ecology, Malnutrition,
énd Mental Davelopment. Psychoso-
matic Medicine, 31:193, 1969,

The author points out two major dif-
ficulties in malnutrition and latel-
ligence studies: obtalning adequate
history, and separating nutritional
components from dlological) and soc-
1a) variables. (96}

RAJALAKSHNI, R. The Psycholcoical
Status of Under-Prlvitedged ChiT-
dren Reared at Home and (a an Ur-
gganage‘Tn Touth Tndia. Tndidn

ournal © nta etardation,
1{2):83, 1988,

Children 1iving in an orphanage in
South India and children ilving in
their own homes in & small village
near the orphanage were tested for
psychotoglcal performance. The re-

sults showed that nutritional im-
provement alone does not restore
normal psychologiral functionling in
children whose social and cultural
environment {s totally lacking In e-
motional and psychological stimula=
tion. (37)

RANDAL., J. Hunger: Does it Cause
Brain Damage? Think, 32:2, 1966,

Discussion Is given of early malny-
trition and mental retardation, and
the rotle of amino acids in train de-
ve lopment. (98)

READ, M.S. Malnutrition and Leara-
%gg: Amertcan Education, 5:10 ,
969.

Halnutrition and Its extent In the
United States {s described. Animal
and human studies investigating the
relationship between malnutrition
and mental abilities are discussed.
The influence of other varlables
such &s parental, sccial and envir-
onmental are postulated. (99)

SACHDEY, K.K., MANCHANDA, $.5., and
LAL, H. The Syndrome of Tremors,
Mental Regression, ard Anemla (n
infants and Young Childrea: A
Study of 102 Cases. I[ndian Ped-
tateles, 2:239, 1965,

Corplex nutritional factors, rather
than speciflic vitamin deficiency,
appears to be at the root of this
syndrome. {100)

SCOTT, X.E., and USHER, R. Epiphy-
seal Developrment in Fetal Malnu-

tritlon syndrome. New England
Journal ©F Medicline, 2/0:822,

1964,
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X-ray films of the knees were taken
in 30 malnourished newborn infants
an¢ In 18 normally nourished con-
trols of the same gestational age.
The results indicated that fetal
malnutrition 1s accompanied by a de-
lay in epiphysial development. {101)

SCRIMSHAW, N.S. Infant Malnutrition
and Adult Learning. Saturday Re-
view, 10k, 1968,

The paper presents a review of the
animal and human studies investiga-
ting the eifects of malautrition on
physical growth, learning, and beha-
vior. (102)

SCAIMSHAN, N.S. and GORDON, J.E.
Malanutrition, Learning, and Beha-
vice. Cambridge: MIT Press,
19¢8.

The book reports the prc:eedings of
an International Confererce on Mul-
autrition, Learnirg, and Behavior.
It was attended by medical, biolcgl-
cal, and social scientists ‘of 38
countries. Both animal and kuman
studies lInvestigating malrutrition
and physicel and mental development
are presented, and the consequences
of nutritional deficiencies In the
young child on later mental funce
tions are discussed. {103)

SCRIMSHAM, N.S. Malnutrition, Learn-
ing, and Behavior. American Jour-
nal of Clinfcal Nutrition, 20:
k93, 1967.

A general discussion of the Interres
lationships tetween malnutrition,

learning, and behavior 1s given,
{104)

STOCK, M.B., and SMYTHE, P.M. Under-
nutrition During Infancy, and
Subsequent Brain Growth and In-
tellectual _ Cevelopment. IN:
Scrimshaw, N.S. and Gordoa, J.E.,
eds. Malnutrition, Learning, and
Behavior. Cambridge: MIT Press,
278, 1968.

The results of an 11 year study on
20 Cape Coloured children, who
were grossly undernourished in in-
fancy, Is reported. Evidence indi-
cates that severe underrutrition du-
ving the first 2 years of iife,
whea brain growth Is most active,
results in a permanent reduction of
brain size and a restricted intel-
lectual development. (105)

STOCK, M.B., and SMYTHE, P.H.  The
Effest of Undernutrition Ouring
Infancy on Subsequent Brain
Growth and Inteltectual Develop-
ment. South Africa Medical Jour-
nal, &1:1027, 1967,

Smalier head circunfarerce, abnor-

mal electroencephalographic patterns
and impairment of visual r2rception
was found 1n a group of malnourished
African children. (106)

WINICK, M. Malnutrltion and Braln
Devel nt. The Journal of Pe-
diatrics, 7h(5):657, 1969.

A broad survey of studies, vealing

aith the effects of malnutritlion on

the developing brain, are drscribed.

Both animal and human studies Inves-

tigating physlcal and chemical

brain growth are shown, as well as

studies dealing with the development
of brair function. (107)
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WINICK, M. and R0SSO, P, .dead Cir-
cumference and Cellular Growth
of the Braln in Norma) and Mar-
asmlic Children. Journal of Pedi-

atrics, 7hk:77%, 1400,

The relationship vetween ead cir-
cumference and cellular growth of
the brain is examined 'n normal and
malnourished chlldren in the first
year of life. The data support the
valldity of .sling changes {n head
circumference as a measure of poste
natal brain growth. (108)

WINICK, M. and ROSSO, P. The Effect
of Severe Early Malnutrition on
Cellular Growth of the Human
Brain. Pediatric Research, 3:18!,
1389.

in ten "normal' brains, obtalned
from well~nourished Chilsan chil-
dren who dled accldentally, weight,
proteln, and ONA and RNA content
were all normal when compared with
those values derived from similar
children In the United States. In
nine Infants who died of severe mal-
nutrition cduring the first year of
1ife, there was a proportional re-
duction in welight, proteln, and RNA
and DNA content. These data are
siailar to previous data in animals
and dermonstrate that in chlldren,
severe early malnuteftion can re-
sult In curtailment of the normal
increase in brain cellularity with
increase In age. (109

WITKOP, C.J. Genetics and Nutri-
tion. Federation Proceedings,

2610) : 148, 1967.

Similar biochemical findings exist
in histidinemia, phenylketonuria,
and kwashiorkor. It is suggested
that investigations be done to com-
pare the mental retardation result-
ing from protein malnutrition with
the type of mental retardation re-
sulting from histldinemia and phen-
ylketonuria. (110)
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Multiple Deficiencies In Animals

S5ARNES, R.H,, »00°E, A.U., REID, 1.
#“. and POND, W.G. Effects of
Food Deprivation on behavicral
Patterns. [IN: Scrimshaw, N.S.,
and Gordon, J.E., eds. Malnutri-
tion, Learning, and Behavior.
Cambridge: MiT Press, 203, 1568.

The results of animal studies on
pigs and rats investigating the ef-
fects of food deprivation on behave
lor are describad. Differences ware
noted between tehavioral changes
caused by simple food restriction
of normal diet, an¢ those caused
by a protein deficient diet. There
appeared to be no relationship be-
treen the exteat of behavioral
change and the stunting of body
size in animals deprived in early
life. (111)

BARNES, A.H. Experimental Approach-
es to the Study of Eariy Malnu-
trition and ¥ental Developrant.
Federation Proceedings, 26(1):
iLh, 1967.

tertain iypes of nutritional depri-
vation Imposed early in life are
shown to affect learning capacity.

(112)

BARNES, R.M., CUNNOLD, §.R. and 2IM-
MERYAM, R.R. Infleence Of Nutri-
tional Cleprivetions irn Early
Life _on Lesrring Behavior of
Rats as Measured by Perforecance
in a Mater Maze. Journal of Nu-
trition, 89:399, 1966.

Learning beravior was studied in
rats that were svbjected to differ-
ent fores of putritional cepriva~
tion in early life. Male rats that
were Seprived toth before and after
weaning rade significantly ecre ¢r-
rors than the normal controls. The

L

-

anirmals that were deprived pre-nean=
ing or post-weaning alone gave in=
termnediate results. XNo significant
differences were found amoro female
rats subjected to the same tre2t-
fhent regimens. (113)

BARNES, R.H., MOOPE, A.U., REIOD, 1.
M. &nd POND, W.C. Learning Ee-
havior Folluxing Nutritional Ce-
privations in farly Life. Jour-
nal of the American Dietetic As-
sociation, 51(1):34, 1967.

The resuits of aniral studies inves-
tigating the retationship of malnu-
trition and learning behavior are
described. Pigs, malnourished in
early life .cere unrable to extin-
gulsh a concizionee response, al-
though both the ralnourished and
controls were able to develop this
response at the sare rate. Retls,
nutritionally deprived during nur-
sing, made significantly rore er-
rors than controls in a water maie
test. Rats deprived during the post-
wearling period as w:ll as during
nursing made the most errors. (11k)

BARMES, R.H., MOORE, A.U. and POND,
W.6. Behavioral Abnorrmalities in
Young Adult Pigs Caused by Malru-
trition in farly Life. Journal
of Nutrition, 100(2):149, 1970.

Baby pigs were malpourished for a
period of 8 weeks by restricting
protein or caloric intake with the
objective of studying behavioral
changes that remained long after fu-
tritidonal rehadilitation has tbeen
achieved. The hutritional condition
which caused the greatest change irn
behavioral Jdevelopment resulted
from feeding a diet very low in pro*
tein from the third through the ele-
venth week of life. {115)
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BENTON, J.W., MOSER, H.W., DODGE, P.
R. and CARR, 5. Modiflication of
the Schedule of Myelinatlon {n
the Rat by Early Nutritional De-

rivation. Pedlatrics, 38(5):
%5!, |933.

Nutritional deprivation during the
fiest 21 days 1n newborn rats pro-
duced a decrease In myelinatlion,
Erain weight, total brain {lipids,
cholesterol, and phospholipids were
decreased 80 percent In the depri-

ved group. {116}
BROWN, U.L. and GUTHRIE, H.A. Ef-

fect of Sevéere Undernutrition In
Early Life Upon Body and Organ
Weights In Adult Rats. Growth,
320183, 19568,

Kale rats subjected to severe under-
nutrition from two days following
birth until 3, 5, 7 and 9 weeks of
age were subsequently fed an ade-
quate diet until reaching adult age
of 19 weeks. Body welght and welghts
of liver, kidneys, heart and brain
of all deprived groups were signifi-
cantly lower than controls and
weights of animale deprived for 9
weeks were lower than other deprived
groups. {1}

CALOVELL, D.F. a.d CHURCHMILL, J.A.
Learning Ability te the Progeny
of Rats Alministered a Prolein
Deficlent Diet During the Second
Ha of Gestation. weurology,
17.35, 1367.

A group of ten pregnant rats were
fed a protein deficient diet, with
vitanln supplement, during 1 ¢ sece
ond half of gestation, xesults
showed that subjects receiving the
proteln deficient diet had longer
seriods of gestation, welghed less
at birth aad weaning, ard had
higher preweaning mortality rate.
In learning adbility, the control
rats were significantiy better in
both tests. $11)]

CHASE, H.P., DORSEY, J. and McXMANN,
§.8. The gffect of Maloutrition

on the Synthesis of a Myelin Li~
id. Pedlatrics, 40{h):657,
1967.

The hypothesis that the period of an
active myelin formation |s both »
crictal and a vulnerable time for
the developing central nervous sys-
tem was strengthened when rats sub-
jected to  nutritional deprivation
from bith to 21 days of age had o
decreased synthesis of sulfatide
vhich was not corrected by refeed-
ing. Malautrition produced a signi-
ficant decrease of brain weight ,
brain 1ipid, and body weight. Re-
feeding resvited in a rapfd galin of
body welght but a slower gain of
brain weight and lipids. (119)

CHASE, H.P., LINDSLEY, W.F., Jr.,
and O'BRIEN, D. Undernutrition
and Cerebellar Development. Na-
ture, 221:55%, 1869,

the purpose of this study is to ass
certain whether malnutrition has
any reglonally speclfic effect on
ce!l growth. Rats were undernour-
ished by creating nursing litters
of 1€ animals to one mother. Boudy
and total braln weight were signifi-
cantly lower in undernourished ani-
mals. ONA was significantly lower--
whotly as a result of the differ-
ence In cerebeltar ONA content.
The eftects of wundernuteition can
be interpreted as less protein and
sraller cells 1In the cerebrum, but
with no difference in cell numbers.
(120)

CHOW, B.F., BLACKWELL, R.Q. and
SHERWIN, R.W. Nutrition and fe-
velopment, Borden Review of Nu-
trition Research, 29:25, 1968,

The effects on animals of maternal
dietary resteicitions are described.
It was concluded that both fetal
and neonatal wndernutrition permane
ently affect the offspring, a~d
that maternal autrition in the erat
influences both the fetal znd neo-
natal nutrition. (12v)
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COLLIER, G.H. and SQUIBB, R.l. Hal-
nutrition and the Learning Capa-
city of the Chicken. IN: Scrim-
shaw, N.S. and Gordon, J.E., eds.
Kalnutrition, Learning. and Beha-
vior. Cambridge: MIT Press,
236, 1968.

No abnormal mottvation or learning
responses were found {n chickens
ptaced on a protein deficient diet
for the first two weeks after hatch-
ing, and then re-fed and examined
from 6 weeks onward. (122)

COWLEY, J.J. and GRIESEL, R.D. The
Effest on Growth and Behavior of
Rehabilitating First and Second
Generation Low Pretein Rats. An-
Tmal Sevavior, V&:506, 1968.

Two experiments are described in
which rats fed on 8 low protein di-
et were rehabiiitated on a tabora-
tory diet containing a higher per-
centage of grotein. The retardation
in the growth and develonront be-
came more marked as successive gen<
erations cf rats were reared on the
lov: protein diet., 1t s concluded
that a low protein diet fed to one
Jeneration of rats affects the
growth and development of the next
generation; this seems to be due,
at least in part, to a deficiency
in the tutrients received from the
mother durir.) the foetal period.
(123)

tovLeEy, J.J. Time, Place and Nutri-
tion: Some Observations from An-
imal Studies, IN: Scrimshaw, N.
. and Gordon, J.E., eds. Ralnu-
trition, Learning, and Behavior.
fambridge: MIT Press, 218, 1968.

Rats fed oOnh a low protein djet af-
ter weaning showed no tignificent
change in problem tolving tehavior

from controls. If rats and thelr
offspring were retained on the diet,
the problem solving ability c¢f suc-
ceeding generations was increasing-
ly affected. frotelin synthesls was
stimulated by supplementing thise
rats with {lanabol., These rats
showed some [morovement 1n oroblem
solving and aopeared to be ""more
purposive'' than controls. It was
also noted tha. rats, mice and ham-
sters restrict their food intake
when moved from one territory to an-
other. Analogies between these ob-
servations and the human situation
were made. {124)

CULLEY, W.J. and MERTZ, E.T. Effect
of Restricted Food Intake on
Growth  and Composition of Pre-
weaning Rat Brain. Proceedings
of the Society for Experimental
Blology and Medicine, 118(1):233,
1965.

The incorporation of non-1ipid sol-
ids, chotesterol, phospholipids,
and cerebrosides Into the brain was
reduced by restricting food intake
of rats from § until 20 days of age.
(125)

CuLLEY, W.J. and LINEBERGER, R.O.
Effect of Undernutrition on the
$72e and Composition of the Rat
Braln. Journal of Nutrition, 96

B35, 19¢68.

Studies with ra s indicated that

the ability of the rat brain to re-
cover from undernutrition is estab-
listed somewhere between 11 and 17
days of age. The effects of the re-
stricted feeding were greatest in
the cerebellum and least 1in the
pons medulla. (126)

DAVISON, AN. The Influence of Nu-
tritional Disorders on the Lipid
Composition of the Central Ner-
vous System. Proceedings of the
Nutrition Socl~-ty, 27(3i):83, 1968.




Research investigating the relation- the Central Nervous System of
ship between malnutrition and lipid the Rat. Braln, 30:897, 19¢67.
composition of the brain is dis-

cussed. Evidence indicates that per- Weanling rats were wundernourished

manent effects may be produced only until they were 1l weeks old. Some
during a vulnerable period of devel- of them were then allowed unlimited
opment. HMore .investigations are access to food for one, two or
needed to relate this to Intellect- eight weeks. The effect of undernu-
ual performance. (127) trition and subsequent rehabilita-

tion on the weight of the brain,
and on the weight and "'thickness"
of the spinal cord was studied. The
DAVISON, A.N. and DCBBING, J. Mye- brain and the c~rd were analysed
tination as a Vulnerahle Period for total N, total P, ONA-P  and
In Braln Development: The Foetus cholesterol. (13v)
and the Newborn. British Medical

Bulletin, 22(1):40, 1966.

The deposition of myelin as a crit- DOBSING, J. Effects of Experimental

Ical process in the lates phase of Undernutrition on Development of

brain development is discussed. The the Nervous System. IN: Scrime

"vulnerable" period in human myelin shaw, N.5. and Gordon, J.E., eds.

development is probably between the Malnutrition, Learning, and Beha-
: seventh Intrauterine month to the vior, Carbridge: MIT Press, 181,
i first few months of postnatal ZIfgi 1968,

128)

The effect of undernutrition on the
dbraln lipids of pigs is described.

s tn rehabilitated pigs, thc brains
OICKERSON, J.W.T. and 20BBING, J. are smaller and they seem to be un-
: Prenatal and Postnatal Growth dermyelinated. The total number of
H and _Development of the (entral cells is permanently reduced. Re-
5 Nervous System of the Pig. Pro- sultc of rat experiments support
! ceedings of the Royal Society of data that the effects of undernutri-
' London, 166(1005):38k, 1967. tion on the brain depends on the
i timing of the undesnutrition in re:
the growth and maturation of the lation to the period of fastest
central nervous system of pigs was brain growth. (i31)

X studied by quantitative ¢hemical
' methods., The most rapld period of
growth was  from about & weeks be-

% fore birth to about S weeks after- OOBBING, J. The Effect of Undernu*
wards. This study shows that the teition on  Myelinatidn in the
time when the spinal cord and the Central Nervous System. Biologia
brain, or the cerebellum in parti= Neonatorum, 9(1-8):132, 1966.

cular, may be most susceptidle to

insult Such as vndernutrition is de- Three separate animal erperiments

terninable. (129) support the hypothesis that undernus
trition, if suffitiently severe and

IR

octurring during critical periods,
4 can affect myelination. (132)
S DICKERSON, J.W. and WALMSLEY, A.l.

The Effect of Undernutrition and
the Subsequent Rehabllitation on
the Growth and (omposition of
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DOBBING, J. and WIDDOWSON, E.M. The
Effect of Undernutrition and Sub-
sequent Rehabilitation on Myelin-
stion of Rat Brain as Measured

by Tts Composltior. Brain, 88
(2):357, IBES-

The effect of wundernutrition and
subsequent unlimited nourishment on
myelination of the bralns of 200
rats was investigated. The study
clearly showed the abitity of the
adult brain to Syntheslze large
quantities of cholesterol during re-
habilltation after a perlod of un-
dernutrition, (133)

FRANKOVA, §. and BARNES, P.M. Ef-
fect of Malnuteltion in Early
Life on Avoldance Conditioning
and  Behavior of Adult Rats,
Journal of Nutrition, 96(h):A8S,
1968,

Rats, wundernourlshed both before
and after weaning, showed behavior-
al disturbances but did not differ
significantly In learning rates
from controls. Animals restricted
in the preweaning period only did
not show signs of these disturbane
ces. (138)

FRANKOVA, $. and BARNES, R.H.  In-

flvence of Malnuteition In Early
L Tfe _on Exploratory Behavior of
Rats. Journal of Nutrition, 96

T8 a7, 1968.

(nvestigations of rats Indicated
that wndernutrition In the flrst
weeks of 11fe may cause a tong term
detrease of exploratory drlive, des-
plite rehabititation with a satlisface
tory diet fed ad liditum from 2)
days of age. fhis effect was found
to be greater in males than females.

(139)

FRANKOVA, S. Nutritional and Psy-
chological Factors in the Devel-
opment of Spontaneous B8ehavlor
in the Rat. 1IN: Scrimshaw, N.S.
and Gordon, J.E., eds. Malnutri-
tion, Learning, and Behavior,
Cambridge: MIT Press, 312, 1968,

investigations on rats to study the
effects of undernutrition and the
effects of stimulation on the deg-
ree of spontaneous activity of the
animals are reported. A reduced cal-
orl¢c intake In the early stages of
develtopment results in decreased
spontaneous activity, but the ef-
fect may be modifled aporeclably by
stimulation. (136)

GEISON, A.L. and WAISMAN, H.A. Ef-
fects of Nutritionai Status  on
Rat Brain Maturation as Measured
by Lipid Conmpositlion. Journal
of Nutritlon, 100(3):315, 1970.

Alteratlion of the rate of growth of
suckling rats prcduces c¢hanges in
the concentrations of ceveral brain
lipid components ( gatactolipid,
cholestercl, plasmalogens) and
chloroform-metharol extractatlie pre-
teir, {proteolipid protein). The re-
sults suggest that the rates of Vi-
pid  accumulaticn in sucklling rats
are related to the body and brain
growth. {13y

GRANOFF, O.M., and MOWARD, E. Malau-
trition in Infancy and Brain De-
velopment. Journal of Pedlatrics
75:732, 1969.

The importance of regiohal deterain<
ation of ONA In the braln, and the
need to clarify the funttiona2? sige
nificance of these alterations in
braln composition Is discussed.
(138)

31



O

ERIC

Aruitoxt provided by Eic:

GUTHRIE, H.A. and BROWN, M,L. Ef-
fect of Severe Undernutrition in
tarly Life on Growth, Brain Size
and Composition in Adult Rats.
Journat of Nutrition, 9%4:419,
1968,

A study was undertaken to determine
the effect of varying periods of un-
dernutrition in postnata’ llfe on
the size and chemical composition
of the braln in rehabiiitated adult
animals. Undernutrition during suck-
1ing caused a degree of stunting of
body size that was only partially
reversed by nutritional rehabilita-
tion. Brain size and brain DNA were
depressed by undernutrition In tle
preweaning period but were not af-
fected further by depi’vation in
the postweaning period. (1139)

HOWARD, E. and GRANOFF, D. M. Effect
of Neonatal Food Restrictions in
Sice on_ Brain Growth, DNA, and
Cholesterol: and on AJult ODelay-

ed Resporse Learning. Journal of
Nutrition, 96:111, 1968.

This study was designed to examine
the long-term effects of a limited
period of nutritional restriction
on ultimate braln size and function-
al capacity. At 9 months, body,
ceredbral and cerebellar weights
were reduced In the males by 17, 7
and 14, respectively, below conas
trol values. tYotal ONA was reduced
8T in the cerebrum and 22 In the
cerebelium, Ceredral cholesterol
was reduced slightly, Despite these
brain changes, the restricted
groups showed no tasting impairment
in voluntary runnlng, In tearning a
Lashley type 111 maze, or a visual
discrimination with escape from wa-
ter as & reward. (1)

HURLEY, L.S. The Consequences of fe-
tal Impoverishment. Nutrition To-

day, 3(4):2, 1988,

The role of nutritional factors on
prenatal development (s discussed
In general. Specliflc investigation
on the offspring of zinc and mangcn-
ese deficient animals during preg-
nancy are described. (141)

McCANCE, R.A. Some Effects of Un-
dernutrition. Journal of Pedia-

trics, 65(6):1008, 196k,

Experiments investigating the ef-
fects of undernutrition, as well as
undernutrition and rehabllitatton,
on pligs, nulnea pigs and rats are
described. (142}

REDOVY, H. New Parameters in Neona-
tal Growth--Cell Number and Cell
Size. Journal) of Pediatrics, 71
(37459, 1967.

Studies in the rat fetus show that
early malnutrition interfered with
cell division, and later malnutri-
tion caused & reduction of indive
{dual cell size. If the number of
cells in the brain 1{s decreased,
mental retardation can be anticipa-
ted; however, If the cells are only
decreased in size, an increase in
growth may catch up to normal size.

{143)

MILLEN, J.W. and WOOLLAN, 0.H.M.
Faternal Nutrition in Relation
to_ Abnormal Fetal Development.
Proceedings of the Nutrition 5o+
ctety, 19{1):1, 1960.

A reviee of research investigating
the relationship between maternal
nutrition and fetal abnormalities
is provided. {13%)
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MOUREK, J., HIMWICH, W.A., HYSLIVE-
CEX, J. and CALLISON, D.H. The
Role of Nutrition in the Develop-
ment of Evoked Cortical Respons-
es in_ Rats. Brain Research, &:
241, 1987.

Maturation of evoked cortical re-
sponses to visual and auditory stin-
vlation was investigated in normal
as well a8 in acute and chronically
starved rats. Some prodable mech-

anisms of these changes  are dis-
cussed. (145)
NUTRITION REVIEWS, 27:146, 1959,

Cellularity of Rat Adipose Vis-
sue in Relation to Groith, Star-
vation, and Obesity.

There are indications that the cell-
ularity of adipose tissue can be
permanently modified only during
the early life-~i.e. nutritional in-
fluences during this time may be ex-
tremely important. Certain metabol-
ic processes in adipose tissue seen
to be a function of cell number and
not cell size. (146)

NUTRITION REVIEWS, 22(8):244, 1964,

Diet, Oevelopment and intelli-
gence.

Second generation fats fed a margi-
nal African type diet showed retar-
ded growth and development and poor-
er lIntelligence test scores than
did control rats. (&)

NUTRITION REVIEWS, 23:211, 1968,
farly Weaning, Diet atd Intelli-

gence.

Rats weaned at 15 days of age to 2
stock ration showed a poorer abili-
ty to master and to remember a maze
than those weaned at 30 days. When

&
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rats iiere weaned at an earlier age
to a high fat diet they resporded
to the maze test as wel) or better
than those weaned at the later date.
{148)

NUTRITION REVIEWS, 25:334, 1967.
Underfeeding and Brain Develop=
ment.

This 1Is a review of a study on
young rats that were selettivzly un=
dernourished in total quantity of
food, but not in quality. Brain
weight was reduced in the deprived
rats, and brain total lipid, phos-
pholipid, and cholestero! were re-
duced by the same relative amounts
as brain weight. (143)

NUTRITION REVIEWS, 25:185, 1967.
Undernutrition and Development
of the Central Nervous Systen

A review of a study on growth of
spinal cord and brain regions in un-
derpourished and contrii groups of
pigs. (150)

OGATA, X., KIDO, H., ABE, S$., FURUS-
AdA, Y. and SATAKE, M. Activity
of Protein Synthesis of the
8rain of Protein-Deficient Pats.
IN: Sctimshaw, N.S. and Gordon,
J.E., eds. Matnutrition, Learn-
tng, and Behavior. Carberidge:
MIT Press, 131, 1968,

The incorporation of Clh-!euclne in-
to the total protein by gray matter
slices and by a cell-free 512. frac-

tion consisting of wnicrosomes and
cell sap Ffrom adult rat brain cor-
tex was whaffected by deprivation
of dietary pretein for 7 days. (151)
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OLEWINE, D.A,, BARROWS, C.H., Jr.
and SHOCK, N.W., Effects of PRedu-
ced Dletary Intake on Random and
Voluntary Activity Iin Male Rats.
Journal of Garontology, 19(2}:
230, 1964,

Weanling rats subjected to 50 per-
cent dietary restriction showed &
reduction In total random movements,
an increase in voluntary wheel ac-
tivity and increased activity be-
fore presentation of food as com-
pared with controls. These effects
were reversible. (152}

PLATT, B.S. and STEWART, R.J. Ef-
fects of Protein-Calorie Deficli-
ency on Dogs. 1. Reproduction,
Growth and Behavior., Developnen-
tal Medicine and Child Neurology,
10:3, 1968,

Dogs maintained from weaning on di-
ets of low protein value grow slow-
1y and develop changes in their
bones, brains and behavior. Many of
the abnormalities of gait, growth

and electroencephalographic pattern
disappear when the deficient ani-
mals are given diets of high pro-
tein value. (153)

PLATT, B.S. and STEWART, R.J. Ef-
fects of Protein-Calorie Defici-
ency in Dogs. 2. HMorphological
Changes in the Nervous System.
Developmental Medicine &nd Child
Neurology, 11:174, 1969,

The morphological changes observed
in the dogs are discussed in rela-
tion to clinical signs described in
malnourished children. It is sug-
gested that malnutrition during in-
trauterine and early postnatal life
may lead to irreversible -hanges
within the central nervous s‘stem.

(154)

34

RAJALAKSHMLI, R., GOVINDARAJAN, K.,
and RAMAKRISHNAN, C. Effects of
Dietary Protein Content on Vis-
ual Discrimination, Learning and
Brain Blochemistry in the Albino
Rat. Journal of Neurochemistry,

T2(4):261, 1965,

Groups of albino rats, aged 1 menth,
6 months and 12 months were main-
tained on protein deficient diets
for 4 to 6 months. They were test-
ed psychologically, then killed,
and the brain was analyzed chemical-
ly. They were found to perform
less wetl on visual discrimination
learning than controls, and some
enzymes and amino acids levels were

Tow. (155)

SCHAIN, R.J., CARVER, M.J., COPEN-
HAVER, J.H. and UNDEROAHL, N.R.
Protein Metabolicm in the Develi-
oping Brain: Influence of Birth
and Gestational Age. Science,

156(3777) :98%, 1967.

Brain synthesis decreases with age
in young animals primarily in the
first days of life. Whether this
decrease is due to gestational age
or to birth itself is unclear. Ex-
periments with newborn pigs suggest
that birth factors result in a
sharp decrease in amino acid Incor-
poration into braln protein, irres-
pective of gestational age. {156)

SERENI, F., PRINCIPL, N., PERLETTI,
L. and SERENI, L.P. Undernutri-
tion and the Developing Rat
B8rain. Biologia Neonatorum, 10

{5):254, 1966.

Acetylcholinesterase activity, nor-
epinephrine concentration, and 5-0OH-
tryptamine concentration in rat
brain were significantly lcwered by
undernutrition during the suckling
period. Undernutrition caused a
slowing of body weight and brain

weight, growth affecting most those




rats subjected (o undernutrition SIMONSON, J., YU, W., ANILANE, J.
for 35 days. (157) K., SHERWIN, R. and CHOW, B.F.
Studles of Development in Pro-
geny of Underfed Rats. Feder-
ation Proceedings, 26:519, 1967.

SHERWIN, R.W. Perinatal Nutrition
as a Developmental Determinant. Progeny of rats on 50% restricted

Nutrition News, 30(k}:13, 1967. diets during gestation and lacta-

tion demonstrated physical develop-

The effects on rats of manipulation ment, Initiation of movement and

cf the matearnal diet during gesta- response to stimuli later than con-

tion and/or lactatlon are discussed. trols but at a lower body weight.

] Data showed the Tnadequacy of body Movements requiring extenslve coor-
weight as an index of functional de- dination showed the longest delay
velopment. (158) and did not occur at a lower body

weight. (161)

SIMONSON, M., SHERWIN, R.W., HANSON,

H.H. and CHOW, B.Ff. Maze Perfor- STEWART, R.J.C. and PLATT, B.S. Ner-
mance of Offspring of Underfed vous System Damage In Experimen-
Mother Rats. Federation Proceed- tal Protein-Calorie Deficiency.
' ings, 27:727, 1968. IN: Scrimshaw, N.S. and Gordon,
: J.E., eds. Malnutrition, Learn-
: Progeny of mother rats on 50% diet- ing, and Behavior. Cambridge:
: ary restricition during gestation MIT Press, 168, 1968.
i and lactation were fed ad |ibitum
: after weaning. They had means of Nervous system changes in protein-
; running time and errors double that calorie deficient pigs are descri-
i of controls durlng the first trial bed, as well as nervous system chan-
: on an elevated multiple T maze. ges in dogs born to protein depriv-
i Thereafter they required more ed mothers. (162)
; trials to reach a certain criterion
and made more errors. (159)
WINICK, M. Food, Time, and Cellular
Growth of the Brain. New York
SIMONSON, M., SHERWIN, R.W., ANIL- Journal of Medicine, 69:302,
- ANE, J.K., YU, W.Y. and CHOW, B. 1969.
F. Neuromotor Development in
" Progeny of Underfed Mother Rats. A general restatement of his arti-
‘ Journal of Nutrition, 98(1):18, cle in Nutrition Review, July,
- 1969. 1968 is given. (163)
] Offspring of mother rats, subjected
} to 50% dietary restrictions during
. gestation alone or durlng gestation WINICK, M. Nutrition and Cell
] and lactation, displayed delays of Growth. Nutrition Review, 26:
up to two weeks in neuromotor devel- 195, 1968.
I opment. Lesser delays occurred with
the less dicetary restricted rats. Discussion of the use of DNA con-
Abnormal activity occurred with tent to measure brain cell number
f both types of progeny, but weight and welght; and the variation In
i deficits did not cciur with those growth for different regions of the
! restricted during gestation alone. brain Is presented. (164)
(160)
l
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WINICK, M., FISH, i. and ROSSO, P.
Cellular Recovery In Rat Tissues
After a Brief Period of Neonatal
Malnutrition. Journal of Nutri-

tion, 95(h):623, 1968.

Rats undernourished for the first 9
days of life and then adequately
fed until weaning, did not show a
reduction in cell number In various
organs. This indicates that optiiwum
feeding, begun during the period of
active cell division, will correct
cellular deflicliencies caused by mal-
nutrition. (165)

WINICK, M. and NOBLE, A. Cellular
Response In Rats During Malnutri-
tion at Various Ages. Journal
of Nutrition, 89(3):300, 1966.

Studies on rats show that cellular
effects of malnutrition depend on
the growth phase at the time of mal-
nutrition. Early malnutrition im-
pedes cell division which is irre-
versible. Later malnutrition causes
a reduction in cell size but can be
corrected with adequate feeding.

(166)

ZAMENHOF, S., VAN MARTHENS, E. and
MARGOLIC, F.L. DNA {Cell Number)
and Protein in Neonatal Brain:
Alteration by Maternal Dietary
Protein Restriction. Science,

160(3825) :322, 1968,

female rats were maintained on 8 or
27 percent protein diet by & pair-
feeding schedule for 1 month before
mating and throughout gestation.
The brains of newborn rats from fe-
males on the 8 percent protein diet
contained significantly less DNA
¢nd protein compared to the progeny
of the females on the 27 percent
diet. This quantitative alteration
in number, as well as the qualita-~
tive one (protein per cell), may
constitute a basis for the frequent-
ly reported impaired behavior of

the =ffspring from proteln deprived
mothers. (167)

ZIMMERMAN, R.R. Effects of Age, Ex-
perience and Malnourlshment on
Object Retention in Learning Set.
Perceptual Motor Skills, 28:867,
1969.

Repeated presentation of 100 6-trial
problems produced significant reten-
tion of individual object discrimin-
ations in both 25-month-old and 6-
month-old infant monkeys. Depriva-
tion in the form of mainutrition of
6-month-old monkeys produced superi-
or performance in intraproblem
learning and subsequent retention,
but the retention loss remained con-
stant. (168)
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Vitamin and Mineral Deficlencies

Thiamine

ALLSOP, J. and TURNER, B. Cerebel-
lar Degeneration Associated with
Chronic Alcoholism. Journal of
Neurologlcal Science, 3:238,

1966.

The neuropathological details of 7
autopsied cases are presented. The
changes of Wernicke's encephalo-
pathy were found in all but one
case. The significance of this par-
ticular syndrome in relationship to
atrophy of the vermis Is discussed
in the light of cerebellar physiol-
ogy. It is concluded that chronic
alcoholism may be associated viith
this form of cerebeliar degenera-
tion. (169)

CIOLLINS, G.H. An Electron Microsco~
pic Study of Remyeilnation in
the Brainstem of Thiamine Defici-
ent Rats. American Journal of
Pathology, 48:259, 1966.

A report on the process of remyelin-
ation in a chronic lesion In vita-
min deficient rats In a restricted
area in the central nervous system.
The observations suggest that remye-
lination In the central nervous sys-
tem Is not restricted to a single
pattern, but may be accomplished in
a number of ways dependent upon the
geometric features of the lesion as
viell as, perhaps, metabolic condi-
tions at the time, (170)

COLLINS, G.H. Glial Cell Changes
in the Brainstem of Thiamine De-
ficlent Rats. American Journal
of Pathology, 50:791, 1967,

A study of the brainstems of thia-
mine deficient rats reveals a ser-
ies of alterations involving glial
cells, which ran be related to the
further development of tissue break-
down. An attempt Is made to corre-
late this data with blochemical
data which suggest that oligodendro-
cytes, with their high transkelot-
ase activity, would be the most pro-
bable tissue element affected by
thiamine deficlency. This, however,
Is not conclusive. It (s apparent
that glial cells are affected be-
fore other tissue components. The
mechanism whereby these changes may
affect other parenchymal elements
is discussed. (71)

FRANTZEN, E. Wernicke's Encephalc-
pathy: 3 Cases Occurring in Con-
nection with Severe Malnutrition.
Acta Neurologica Scandinaviza,

42:426, 1966.

The symptoms of Wernicke's encephal-
ography are described and the aeti-
ology and pathology discussed.
Three case histories of patients ad-
mitted to the department of neurol-
ogy with symptome of W.e. are re-
ported. Two of the patients were
chronic alcoholics, while the third
had been on hunger strike for
months. The results of clinical
neurological investigation supple-
mented by electro-encephalography
and air encephalography are report-
ed. (172}

GREENHQUSE, A.H. and SCHNECK, S.A.
Subacute Necrotizing Encephalomy-
elopathy. A Reappraisal of the
Thiamine Deficiency Hypothesis.
Neurology, 18:1, 1968.
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Subacute necrotizing encephalomyel-
opathy Is a disorder of early infan-
cy with histopathologic findings
which closely resemble Wernicke's
disease. A defect in metabolic pro-
cesses Involving thiamine utiliza-
tion seems a more likely etlologic
explanation for this syndrome. (173)

LOPEZ, R.1. and COLLINS, G.H. Mer-
nicke's Encephalopathy. A Compli-
cation of Lnronic Hemodlalysis.
Archives of HNeurology, 18:248,
1968.

This is a report of a patient suf-
fering from central pontine myeltino-
sis In association with Wernicke's
encephalopathy, along with chronic
renal failure. Thiamine deflciency
was suspected 3s one of the etiol-
ogical conditions in this case.
Many other complicating factors
were present. (174)

MANCALL, E.L. and McENTEE, W.J. Al-
terations of the Cerebellar Cor-
tex In Nutritional Encephalopa-
thy. Neurology, 15(#):303, 1965.

A case study of an 18-year-old boy,
severely undernourished and having
the pathologlical alterations of Wer-
nicke's encephalopathy, was presen-
ted. The undernourished state was
due primarily to a partial intesti-
nal obstruction resuiting from con-
genital duodenal bands. Since the
patient was a non-alcoholic it was
concluded that the cerebellar dis-~
order was due to nutritional deple~
tion rather than a direct toxic af-
fect of alcchol. (175)

NEWMAN, A.J. Suspected Thiamine De-
ficiency in Pigs. Veterninary Re-

cord, 84:577, 19689.

Three case reviews of plgs exhibit-
ing recumbency, irregular breath-
ing, apparent blindness, and the in-
abllity to walk properly are given.
The only consistent feature of the
three cases was a movement between
farms and a change of dlet. Admin-
istration of thliamine brought rapid
Improvement., A possible axplana-
tion Is that a disturbance in the
metabolism of nutrients may destroy
or Inhiblt avallable thiamine.
(176)

NUTRITION  REVIEWS, 27:5h, 1969.
Early Brain Stem Leslons in Thia-
mine Deficient Rats.

The early lesions of acute thiamine
defliclent rats show swelling of
glial cell cytoplasm which Is coin-
cldent with the onset of neuroltogi-
cal signs. Of 68 thiamine defici-
ent rats 37 exhibited neurological
signs of deficiency, and 32 had dem-
onstrable lesions. (177)

PENA, C.E. Wernicke's Encephalo-
pathy. Report of Seven Cases
with Severe Nerve Cell Changes
In the Mamillary Bodies. Ameri-
can Journal of Clinical Patholo-
gy, 51:603, 1§969.

Among 92 cases of Wernicke's ence-
phalopathy received, 7 were found
that exhibited unusual changes of
the neurons of the mamillary bodies.
Whether the changes are due to ax-
onal injury, to transynaptic degen-
eration, or to a direct metabolic
effect on the reurons, secondary to
thiamine deficiency, still remains
to be determined. (178)




ROBIRTSON, D.M., WASAN, S.M., and atlon may result from the inactiva=
SKINNER, D.B. Ultrastructural tion of transketolase in the myelin-
Features of Braln Stem Lesions forming cells. (181)
of Thiamine Deficlent Rats. Amer-
ican Journal of Pathology, b52:

1081, 1968,

——— Sy i

The lesions of acute severe thla-

. mine deficlent rats were studied by
l electron microscopy. It Is suggest-
ed that the fallure of active trans-

port results from interference cf

{ : production of chemical energy by
J thiamine dependent enzymes Involved
in carbohydrate metabolism. (179}

1 TELLEZ, |. and TERRY, R.D. Fine
Structures of the Early Changes
in the Vestibular Nuclei of the
Thiamine Deficient Rat. American
Journal of Pathology, 52:777,
1968.

The effect of thiamine deficiency
on the fine structure of the later-
al vestibular nucleus was investi-

I B gated. Material from 9 control rats
) and 6 thiamine deficient rats with
- acute central nervous system symp-
toms were studied with the electron
- microscope. (180)
i
Do YONEZAWA, T. and IWANAMI, K. An Ex-
L B perimental Study of Thiamine De-
R $4 ficiency in Nervous Tissue, Us-
; ing Tissue Culture Technics.
i g= Journal of Neuropathology and Ex-
I T perimental Neurology, 25(3):362,
: 1966.
[ In vitro studies of thiamine defi-

clency in nervous tissue of rats
and mice are reported. The general-
¢ ized degeneration seen with high an-
e timetabollite concentrations may re-
B sult from the inhibition of all the
oxidative reactions in which thia-
mine pyrophosphate is involved. Fur-
' thermore, the severe myelin degener-
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Folic Acld and Vitamin B

ARAKAWA, T., MIZUNO, T., HONDA, Y.,
TAMURA, T., SAKAY, K., TATSUNI,
S., CHIBA, F. and COURSIN, D.B.
Brain Function of Infants Fed On
M!Tk From Mothers With Low Serum
Foiate Levels, Tohoku Journal of
Experimental Medicine, 97:391,
1969.

Brain function of exclusively
breast - fed infants from 3 to b6
months old was examined by electro-
encephalography. Infants of mothers
with low serum folacir values
showed a definite delay in matura-
tion patterns of the brain function.

{182)

ARAKAWA, T., MIZUNO, T. and SAKAI,
K. Electroencephalographic Fre-
quency Patterns of Rats Treated
With Aminopterin in Early [nfan-
cy. iohoku Journal cf Experimen-
tal Medicine, 97:385, 1969,

The aim of the present study is to
examine the effect of folic acid de-
ficiency upon the maturation of
brain function of rats in early in-
fancy. Folic acid deficiency was in-
duced by injection of aminopterin
to dams and offspring soon after
birth, The maturation of the brain
was evaluated by frequency analysis
of electrozncephalograms. Results
showed definite differences from
analytic patterns of the EEG. (183)

FLEMING, A.F. and DADA, T7.0. Folic
Acid and Neurological Disease.

Lancet, V(7428):97, 1966,

Seven of 15 consecutive Nigerian pa-
tients with neurologic disease had
low serum folic acid activity, The
serum folic acid range was low to
intermediate in 12.3 percent of 228
Nigerian blood donors and in none

40
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of 50 healthy Europeans, Folic acid
supplements are likely to be useful
adjuncts to vitamin B preparations
frequently prescribed to patients
with neuropathies. (184)

GORDOM, N. Folic Acid Deflciency
from Anticonvulsant Therapy. De-

velopmental Medicine and Child
Neurology, 10(4):4387, 1968,

folic acid deficiency may result
from treatment with various antiep-
ileptic drugs. This seems more
likely to be due to an interference
with folic acid metabolism than to
defective absorption. Seventy-two
patients on such treatment were stu-
died. The possible results of this
deficiency are discussed with par-
ticular reference to the role of
folic acid in protein synthesis.

(185)

HERBERT, V. Inborn Errors in Folate
Metabolism--A Cause of Mental Re-

tardation? Annals of Internal
Medicine, 68:956, 1968.

A possible link between defective
folate metabolism and mental retar-
dation i3 discussed. It Is sugges-
ted that serum folate level deter-
mination be done on all congenital
cases of mental retardation. (186)

HUNTER, R. and MATTHEWS, D.M. Men-
tal Symptoms in Vitamin-B-12 Def-
iciency. Lancet, 2(7415):738,
1965,

A wide variety of psychiatric mani-
festations of vitamin B-12 deficien-
cy¢ may precede anemia or gross neur-
ological signs by months or years.
Routine screening tests for 8-12 de-
ficiency were recommended in psychi-
atric practice. (187)
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KAUL, K.K., PRASAN, N.G. and CHOWD-
HRY, R.M. Further Observations
on the Syndrome of Tremors in In-
fants. Indian Pedlatrics, 1:219,
1964,

F clinical study of sixteen infants
presenting wlth the characteristic
features of the syndrome of tremors
consisting of delayed development,
mental retardation, skin pigmenta-
tion, anaemia and tremors, Is pre-
sented. A similar clinical plcture

resulting from vitamin BIZ deficten-

cy and megaloblastic anaemia, has
been reported by some workers. Our
previous as well as the present ob-
servatlons Indicate that the syn-
drome Is not the result of vitamin
BIZ deficiency or of megaloblastic

anaemia. (188)

McNICHGLL, B. and EGAN, B. Congen-
ital Pernicious Anemia: Effects
on Growth, Brain, and Absorption

of 8, Pediatrics, h2(1):149,
1968.

Congen'ta) pernicious anemia from
vitamin B]2 deficiency affects

growth and development. Case re-
ports of 3 children with megaloblas-
tic anemia at 1 year of age demon-
strated a deficiency of gastric in-
trinsic factor. Spinal cord and
cerebral lesions may also occur in
the vitamin 8]2 deficiency of con-

genital perpicious anemia; the fact
that the 1Qs of the patients were
about 70 suggests that minor cere-
bral damage may have occurred. (183)

MEDICAL WORLD NEwS, 8151):40, 1967.
Lack of B-Complex Vitamin Threa-
tens Mother and Feius.

Although severe folic acid defici-
ency in pregnancy is assoclated
with maternal megaloblastic anemia,

the presence of lesser degrees of

folic acld deficiency In 22 percent

of 250 pregnant women indlcates

that this deficlency may be associa-
ted with placental abruption, mis-

carriage, and congenital defects.

(190)

MILLER, D.R. Serum Folate Deficien-
cy in_ Children Recelving Anti-
Convulsant Therapy. Pedlatrics,

L1(3) :630, 1968,

The occurrence of subnormal serum
folic acid levels among 37 randomly
selected epileptic children (ages 5
to 20 years) treated with anti-con-
vulsants was 51.2 percent; slight

macrocytosis was found in 18,8 per-
cent. The etiology of decreased fo-
late levels 1In patients receiving
anti-convulsant medication Is un-
known, but the drug eficacy may
depend on drug-induced folate defi-
clency. (191)

PANT, S.S., ASBURY, A.K. and RICH-
ARDSON, E.P., Jr. The H!elogathz
of Pernicious Anemia. A Neuro-
pathological Reappraisal. Acta
Neurologica Scandanavica, 44:1,

1968.

The neuropathological changes in 4l
cases of myelopathy associated with
pernicious anemia, representing 40
years of experience at the Massa-
ctusetts General Hospital were re-
evaluated. Observations  suggest
that the largest nerve fibers with
the thickest myelin sheaths are
most vulnerable to the deficiency
state. (192)

REYNOLDS, E.H., CHANARIN, |., MIL-
NER, G. and MATTHEWS, 0.M. Anti-
Convulsant Therapy, Folic Acid
and Vitamin 8]2 Metabolism and

Mental Symptoms. Epilepsie, 7

THy 261, 1966.

41
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Evaluation of 62 epileptic patients
indicates that anticonvulsant medi-
cation has antifolate activity
which in turn causes megaloblastic
anemia and perhaps a variety of or-
ganic neurological disorders inclu-
ding mental retardation and psychi-
atric disorders. (193)

REYNOLDS, E.H., PREECE, J. and CHAN-
ARIN, 1. Folic Acid and Anticon-
vulsants. Lancet, 1:126h, 1969,

There were significant differences
in values for folacin in serum and
cerebrospinal fluid between 60 epil-
eptic patients treated with anticon-
vulsant drugs and controls. Fola-
cin values in different mental dis-
orders are tabulated. (19L)

REYNOLDS, E.H., CHANARIN, 1., and
MATTHEWS, D.M. Neuropsychiatric
Aspects of Anticonvulsant Meglo-
blastic Anemia. lancet, 1{7539):
39%, 1968,

A 20-year-old girl with epilepsy
cortrolled by phenytoin anc primi=
done developed a drug-induced mega-
loblastic anemia. Successful treat-
ment of the anemia with folic acid
was associated with an increase in
fit frequency and an improvement in
her mental state. (195)

STONE, M., LUHBY, L., FELOMAN, R.,
GORDON, M. and COOPERMAN, J. Fo-
lic Acid Metabolism in Pregnancy.
American Journal of Qbstetrics

and Gynecology, 99(5):638, 1967.

Studies of folic acid metabolism in
250 unselected pregnant women re-
vealed that folic acid deficiency;
(1) was present in 22 percent, (2)
could be present without overt incg-
aloblastic anemia, (3) increased in
severity at or near term, (4) in-
creased in complicated pregnancies,

42

and (5) could be of significance In
infant growth and development. Fo-
iic acid ceficiency has been sug-
gested a> a cause of fetal brain
damage, mental ret~rdation and re-
tarded growth and development. (196)

TORRES, I., SMITH, W.T. and OXNARD,
C. Degeneration of the Peripher-
al and Central Nervous System in
Vitamin B Deficient Monkeys.

12

Experientia, 25:273, 1969,

This s a further study based on
the findings of Oxnard and Smith,
(Nature, 210, 507, 1966), regarding
neurological degeneration in vita-

min BIZ deficient monkeys. There

was degeneration found, and the ap-
pearance of regeneration was obser-
ved in a group of monkeys treated
to reduce the B, deficiency. (197)

WALKER, F.A., AGARWAL, A.B. and
SINGH, R. The Importance of the
Falsely Positive Reaction. Jour-
nal of Pediatrics, 75:34k, 1969,

Infants with failure to thrive and
who present false positive test for
ketone and acetoacetic acid in the
urine may have a treatable metabo-
lic disorder. A case of a child with
vitamin BIZ deficiency is presented.

(198)

WOODWARD, J.C. and NEWBERNE, P.M.
The Pathogenesis of Hydrocepha-
lus in Newborn Rats Deficient in

Vitanin 8]2. Journal of Embryol-

ogy and Experimental Morphology,
1701 :117, 1967.

The hydrocephalus .- . 1s caused in
fetal rats by maternal deficiency
of vitamin B|2 was not influenced

by addition of X-methyl folic acid

or choline chloride added to the
maternal diet. (199)




Other Vitamins

ARAKAWA, T., MI2ZUNO, T., AND CHIBA, EBERLE, E.D. and EIDUSON, S. Effect
F. Frequency Analysis of EEG's of Pyridoxine Deficicncy on Aro-
and Latency of Photically Induc- matic L-Amino Acid Decarboxylase
ed Average Evoked Responses In In the ODevelcoping Rat Liver and
Children WIith Ariboflavlnosis. Braln. Journal of Neurochemistry,
- Tohoku Journal of Experimental 15:1071, 1968,
Medicine, 94:327, 19€8.
Maternal pyridoxine deficiency be-
Frequency analysls of electroencenh- gun 2 weeks before mating and con-
- atograms and estimation of the aver- tinued throughout pregnancy and the
age latency of photically induced nursing period resulted in dimin-
evoked responses were carried out ished weight gains 1in the brain,
on children aged 8 to 9 years with the liver and the body in the first
e or without ariboflavinosis assocla- 16 days of life, as well as iowered
» ted with low serum folate levels. levels of the aromatic L-amino acid
. (200) decarboxylase in both brain and
liver tissue. (203)
R BOWER, B.D. Pyridoxine, Tryptophan,
: and Epilepsy. Developmental Med- FRATTA, 1., 2AK, 5.B., GREENGARD ,
- icine and Child Neurology, 7{1): P. and SIGG, E.B. Fetal Death
73, 1965. from Nicotinamide Oeficlent Diet
3 4. and its Prevention by Chlorproma-
: Pyridoxine deficliency ({a result of 2zine and Imipramine. Science,
- an abnormal diet) has long been sus- 145(3639) :1529, 1964,
: l' pect as a cause of cryptogenic epi-
} lepsy. The history of this defici- Fetal death and resorption caused
! ency, the measurement of Its occur- by a nicotinamide deficient diet
' rence with the tryptophan-load test, fed to pregnant rats can be preven-
]’ and the therapeutic application of ted by administration of either
- pyridoxine were reviewed., It was chlorpromazine or Imipramine. The
concluded that the tryptophan test, results demonstrated that in ani-
as commonly uvsed, examines only a mals fed the deficient diet the fe-
1. pyridoxine-dependent pathway (an in- tuses failed to survive and the ni-
- born error of metabolism) and that cotinamide adenine dinucleotide con-
pyridoxine has not been demonstra- centration was low; however, treat=-
: N ted to be highly effective in the ment with chlorpromazine or imipra-
k treatment of epilepsy. {201) mine reversed these effects. Bigher

concentrations of nicotinamide ade-
nine dinucleotide were responsible
for the survival of the fetuses.
DREYFUS, P.M. Nutritional Disorders (204)
of the Nervous System. Part |--
Specific Vitamin Deficiercies.
Lippincott's Medical Sclence, 17

et

(3) : 4k, 1966, FRENCH, J.H., GRUETER, B.B., DRUCK-
MAN, R. and O'BRIEN, D. Pyridox-
Influences of vitamin deficiencies ine and Infantile Myoclonic Sei-
, on the nervous system are discussed 2zures., Neurology, 15(2):101,
i in terms of various nutritional syn- 1965.
; dromes. (202}
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The effects of pyridoxine on the
electroencephalogram, kynureninase
activity, and clinical picture of
16 children with infantile spasms
were investigated. The data indica-
ted the necessity for employing pyr-
iduxine therapy In neonatal convul-
sions which have not responded to
anticonvulsants. (205)

HOWELL, J.M. and THOMPSON, J.N. 0b-
servations on the Lesions in Vit-
amin A Deflclent Adult Fowls
with Particular Reference to
Changes in Bone and Central Ner-
vous System. British Journal of
Experimental Pathology, 4u48(4):
450, 1967.

Nine cockerels and nine hens were
fed hatchery diets free of vitamin
A but supplemented with retinoic
acid., They were made deficlient in
vitamin A by discontinuing the sup-
plement and the deficiency signs
were described. {206)

McKIBBIN, B. and PORTER, R.W. The
Incidence of Vitamin ¢ Deficien-
cy in Meningomyelocele. Develop-
mental Medicine and Child Neurol-
ogy, 3:338, 1967.

Cases with meningomyelocele have a
high incidence of vitamin C defici-
ency. Twenty-five cases with men-
ingomyelocele were compared with 16
cases with arthopedic problems, but
without neurologic dJiseases. The
stress of repeated operative proce-
dures in cases with meningomyelo-
cele may deplete body stores of vi-
tamin C. A1) cases with meningomye=
locele should be on replacement vi-
tamin € therapy. (207)

PILLAY, V.K. Acrozephalosyndactyly
in Singapore. A Study of Five
Chinese Males. Journal of Bone
and Joint Surgery, 46:94, 1964.

This syndrome 1Is noted by: high,
short, broad skull; crowdad teeth;
syndactylism of hands and fecet; men-
tal retardation; but, no reduction
in life span. Etiology: Syphilis,
rickets, or other vitamin deficien-
cles; disturbances of endocrine
function; and, injury at birth have
all been attributed to this condi-
tion. (208)

SOULAYROL, R., MESDJIAN, E., LOB,
H., TASSINAR!, C.A. and ROGER, J.
The Tryptophan Loading Test In
Epileptic Children. Epilepsia,
6(h):310, 1965,

The Wachstein and Gudaitis trypto-
phan loading test was performed on
138 (129 mentally retarded) chronic
epileptic children, 2 to 20 years
of age, before and during treatmert
with vitamin BG' Non-convulsive gen-

eralized epilepsy was seen especial-~
ly in the vitamin-deficient group,
and grand mal seizures were more
frequent than tonic selzures. Fol-
low-up studies after vitamin 86

therapy showed a correction in the
metabolic disturbance with reversal
to a negative tryptophan loading
test but with little, if any, ef-
fect on the clinical or electroen-
cephalographic manitestations of
epilepsy. (209)

STEWART, C.N., BHAGAVAN, H.N. and
COURSIN, D.B. Effect of Biotin
Deficiency on Escape and Avoid-
ance Learning in Rats. Journal
of Nutrition, 88:427, 13966.

—— —
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Biotln deficient rats exhiblted im-
paried avoidance learning. E£scape
learning was not affected, which
suggests that the Impaired avoid-
ance learning was not due to motor
impairment. Behavioral ano blochem=
lcal evidence suggest that the ef-
fects of the deficiency may be on
the central nervous system. (210)
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EVERSON, G.J., SHRADER, R.E. and
WANG, T.l. Chemical and Morpho-
logical thanges in the Brains of
Copper-Deficient Guinea Pigs.
Journal of Nutrition, 96:115,
1968,

The histological findings of the
brain, c¢ord, and nerve of copper~
deficient guinea pigs at birth and
the distribution of phospholipids
in a small number of control and
copper-deficient animals at bdirth
and 63 days of age were investiga-
ted. Cerebellar folia were missing
or malformed In some of the copper~
deficient animals at birth and
throughout the brain there was un-
derdevelopment of myelin. (211)

EVERSON, G.J., TSAl, H.C. and WANG,
T.1. Copper Deficlency in the
Guinea Pig. Journal of Nutri-
tion, 93:533, 1967.

Copper deficiency was investigated
in the guirea pig because this spe-
cies undergoes tonsiderable myelin-
ation in utero. 3rain abnormalities
and aneurisms were observed among

the progeny cf female quinea pigs
on a copper deficient diet. (212)

0'ORLL, 8.L. Trace flements in Em-
bryonic Develooment. Federation
Proceedings, 27(17:199, 1968.

Peficienties of essential minecrals
in the maters.al diet cauvtes damage
to the d2veloping embryo, but the

nature and severlity of the damage
varies from etement to element. A
relatively narrow ¢ritital range of
nutrient intake results ta anomal-
fas. The effeit. of cobalanin, tope
per, 2inc and leon deficiencles are
discussed. (213)

OLNEY, J.W. Brain Lesions, Obesity
and Other Disturbances in Nice
Treated with Monosodium Glutam-
ate. Science, 165:719, 1965.

In newborn mice subcutaneous injec-
tions of monosodium glutamate indu-
ced neuronal necrosis on several re-
gions of the developing brain, in-
¢tuding the hypothalamus. (214)

O'NEAL, F.M., PLA, G.W., FOX, M.R.
S., GIBSON, F.S. and FRY, B.E.,
Jr. Effect of 2inc Deficlency
and Restricted Feeding on Pro-
tein and Ribonucleic Acid Metadb-
olisre of Rat Brain. Journal of
Nutrition, 100:49T1, 1970.

Experiments were performed on young
rats to support evidence that malnu-
trition during infancy inhibits max-
imum mental development of the in-
dividual, Tests indicate zinc s
necessary for optimal synthesis of
RNA and protein which is important
to brain metabolism. Kestricted-fed
and 2inc deficient rats grew very
stowly, and data showed a function-
at deficiency of zinc in these rats
even when 2int content in the brain
was normal. Results show the rela-
tionship of malnutrition to metabol-
Ic processes of the braia to be as-
sociated with aspects of mental per-
formance. (215)

-
<




O

ERIC

Aruitoxt provided by Eic:

NUTRIENT INTOXICATION

ADAMSONS, K., Jr. and JCELSSON, I.
Tha Sffects of Pharmacclozic Ag-
ents Upon the Fetus end Newborn.
Axerican Journa! of Cbstetrics
and Gynecology, S6(3):437, 1966.

The most conmonly used drugs in ob=
stetric practice are revicwed. The
effects of administration of agents
including vitamin K, proteins and
those resulting in fetal goiter are
given. (216)

FMERICAN ACADEMY OF PEDIATRICS, COM-
MITTEE ON NUTRITEON. The Rela-
tioa Betveen Infentile Mypercal-
ceria and Vitenin D-<Pubiic
Health Irplications in North A--
erica. Pediatrics, 50(6):1050,

1367.

Excessive intake of vitanin 0 may
produce hypercalcenia with serious
sequellae. The mild form of infan-
tile hypercalcerla, which is readi*
ly reversible with conservative
therapy, consists of azotemia and
fallure to thrive. The more severe
form, which probabdly hes its onset
In utero, includes a characteristic
Telfin' facies, rental retardation,
and supravalvular aortic stenosis.

(217)

SARES, A.C. The fetal Environrant:
Druegs and Chemicals. IN: Barnes,
A.C., ed. Intca-Uterine Develop=
rent. Philadelphia: Lea and Feb-
iger, 362, 1568.

It is difficult to estadlish speci=
fic causal relationships between
teratogenesis and chenmical agents

administered to pregnant woriin, but
it is probable thet some chilcdren
with defects due to chenical con~
tact during the intrauterine pericd
are  being produced ct all tires.
Lead, vitamin K and nicctine, &mong
other drugs and chemicails are asso-
ciated with teratcngernesis in hunm-
ans, and human fetal growth anc de-
velopment have been adverscly &ffece
ted by exposure to them. (218)

BRADY, J.P. and WILLIAMS, H.C. Mec-
nesium {ntoxicetion in a Pre-a~
ture Infznt. Pediatrics, 40(1):
100, 1567.

A mother treated with magnesiun sul-
fate for pre-eclampsia gcave birth
1o a8 premature infant with toxi¢ ef~
fects of motor and respirately par-
alysis caused by hypermegnesenia
which were immediately reversed by
lawering the serum magnesiun level.

(219)

COCHRANE, MW.A. Overnutrition in

Prenatal and lLeonatal Lifet A
Problen? (anadian ¥Medicai Asso-
ciation Journal, 93(17):893,

1965.

Clinical and blochemical disorders
occurring in the newdborn which are
rerated to the extessive irgestion
of calories, fat, protein, vitemirs
2nd ninerals before ard after dirth
were outlined. Particular refer-
ence is made to the ingesticn of nue
tritional substances during pregrans
cy in amounts that are relaiively
fnnocuous to the mother but may be
harnful to the infant In uterc. (280}
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COLEMAN, E.N. Infantile Hypercal- v

cemia and Cardlovascular Leslions.
Archlves of Disease in Chitdhood,
40(213):535, 1965,

A report concerning cardiovascular
lesions in patients suffering from
Iinfantile hypercalcemia indicates
that congenital endocardial fibroe-
lastosis and the myocardial lesion
of fibrocystic disease of the pan-
creas are related to vitamin 0,
(221)

FORBES, G.B., CAFARELLI, C. ond MAN-
NING, J. Vitamin O ond Infan-
tlle Hypercalcemia. Pediatrics,
42:203, 1968,

Does the hypercalcemia syndrome rep*
resent a form of hypersensitivity
to vitamin 0?7 Twelve cases recent~
ly observed showed no history of ex-
cessive Intake of vitamin D. A case
of excessive Intake of vitamin D
was observed and described. (222)

KIMBROUGH, R.O. and GAINES, T.8. Ef-
fect of Organic Phosphorus (om-
pounds and Alkylating Agents on
the Rat Fetus. Archives of Envi-
ronmental Health. 16(6) : 805,
1968.

The organic phosphorus ¢compounds,
parathion, dichlorvos, and diazinon
are somewhat teratojenic in rats
when given in a single dose intra-
peritoreally on the eleventh day of
gestation. The cthemicais were given
in large enough dosage to cause poi-
soning symptors in the dams.Decrea-
sed body weight of the fetus ap-
pears to be the most sensitive indl-
cator o f toniclty. (223)

KOCMMAR, D.R. Studies of Vitaain A-
Induced Teratogenests: Lttvects

on trbryonic Mesenchyme and Lpi-
lheliua, and on [gggrporo!ow of
H-Ihymidipe . Teratology, V(3):
299, 1968,

The teratogenic action of hypervit-
aminosis A was studlied experimental-
ly with rat embryos, and congenital
malformations associated with the
excess vitamin were noted. Al)
treated embryos were growth retard-
ed, had abnormal dorsal curvatures,
protusion of the mesencephaion, de-
creased somite number, and cetlular
disorganization. (224)

KOCHHAR, D.M., LARSSON, K.5. and BO-
STROM, H. Embryonic Uptake of
$35-Sulfate: Change in Levei Fol-
lowing Treatment with Some Tera-

togenic Agents. Biologia Neona-
torum, 12515:51. 1968.
Effects of teratogenic procedures,
namely hypervitaminosis A, trypan
biue and cortisone administration,

on 535 - sulfate uptake in early
mouse embryos were investigated.

225)

MANIOS, 5.G. and ANTENER, I. A Stu-
dy of Vitamin O Metabolisw in 1d-
Jopathic Hypercalcemia of Infan-
ty. Acla Paediatrica Scandinavi-
ca, 55(6):600, 1966.

Effects are cited from tests on a
markedly elevated serum vitamin D
activity in 2 uniovular female 5ib-
tings with a severe form of idiopa-
thic hypercalcemia. Data suggests a
genetically determined defect in
the degradation of vitamin 0. (226)

MEOICAL WORLO NEWS, 8(10):116, 1967.
Placenta is NO Barrier to Most

of Agents.

Excessive vitamin D administration
in preghant women may result in abdbe
normalities of the major dlood ves-
sels, mental retardation, and fail-
sre of gromth. Excessive vitamin K
nay cesult in hemolytic anemla and
kefricterus. {227)
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NORA, J.J., NORA, A.H., SOMMERVILLE,
R.J., HILL, R.M. and McNAMARA, D.
G. Maternal Exposure to Poten-
tial Teratogens. Journal of the
American #Medical Association,
202(12):1065, 1967.

In children born with anomalies it
was found that each mother had been
cxposed to potential teratogenic a-
gents at some time during pregnan-
¢y. No statistical difference was
found between children with anoma-
l1les horn to mothers exposed during
the first trimester and those of
mothers exgosed later in pregnancy.
Prescription drugs, tncluding ex-
cessive vitamin intake, constituted
the majority of expcsures. (228)

PERSSON, B., TUNELL, R. and EKENG-
REN, K. Clhironic Vitamin A intox-
ication During the First Half
Year of Life. Acta Paediatrica
ScandTnavica, Sh(1):49, 1965.

A study of chronic hypervitaminosis
A effects in infants under 6 months
of age was reported. Noted were: (1)
anorexia, (2) pronounced craniota-
bes and occipital edema, {3) Intra-
cranial pressure, and (&) irritabi-
lity. A1l cases were cured relative*
ly fast once vitamin A was discon-
tinued. (229)

SHIRKEY, N.C. The Innocent Child.
Journal of the Armerican Medical
Association, 136(8) :h18, 1966,

Several fetal and post-natal drug
reactions are considered. Excessive
vitanin K, given ty a mother  just
prior to dirth, may result in jaun-
dice, kernicterus, mental! retarda-
tion, spasticity and even dealh.
(230)

SIMMONS, R.L. and HAWKINS, B.W. Idi-
opathic Hypercalcemia of Infancy.
Texas State Journal of Medicine,

61(5) :407, 1965.

A case of idiopathic hypercalcemia
was reported along with a resume of
pertinent aspects of the disease.
The c¢ondition may have been caused
by an ‘'aborn error of metabolism
which created a hypersensitivity to
small doses of vitamin O. (231)

TUNNELL, R., ALLGEN, L.G., JALLING,
8. and PERSSON, B. Prophylactic
Vitamin: A Dose in Suieden. Acta
Paediatrica Scandinavica, Sk(i):
61, 1365.

A study concerning the prophylactic
dosage of wvitamin A and the pos-
sibie risk of hypervitaminosis A
was reported. (232)
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NUTRIENT METABOLISM AND MENTAL RETARDATION

CARBOHYORATES AND PROTE.N

ANDERSON, J.M., MILNER, F.D.G. and
STRICH, $.J. Effects of Neonatal
Hypoglycemia on the Nervous Sys-
tem: A Pathological Study. Jour-
nal of Neurology, Neurosurgery,
and Psychlatry, 30(4):295, 1967.

The necropsy findings of three un-
treatea and three treated infants
with hypoglycemia were compared to
demonstrate that untreated hypogly-
cemfa during the first week of life
is an important cause of brain dam-
age. The pathogenesis of brain dam-
age from neonatal hypoglycemia Is
discussed. (233)

8AIG, M.A. and tDOZIEN, J.C. Carbo-
hydrate Metabolism in Kwashior-
kor. Lancet, 2{7041%):662, 1965.

A study Investigated the biochemi-
cal mechanism involved in the dis-
turbance of glucose vtilization in
kwashiorkor. The hRwashiorkor pa-
tients were found to have slightly
reduced fasting blovd-sugar and di-
minished glucose tolerance. Fasting
plasma insutin was low and patients
had dininished adrenocortical func~
tion. 1t was suggested that the dis-
turbances in blcod-glucose regula-
tion could be explained by insuiin
hypersensitivity and poor pancreas
tic response to intravenous glucose.
(234)

BLATINER, R.J. Centra} Nervous Sys*

ten ggrg?g and nggglfcenlg.
Journal of Pediatrics, 72(6):904,

1368

€arly dlegrosis and treatment of
congenital hypoglycemia i3 irpera-
tive in otdet to preclude the pose
sidility of severe, irreversible
braln damage resulting in mental
tetardation and cerebral palsy. Un-

corrected and even delayed correce
tion of neonatal hypoglycemia is
often fatal. (23%)

CHANTLER, €., BAUM, J.D. and NORMAN,
O.A. Dextrostix in the Disgnosis
of Neonatal Hypoglycemia. Lancet,
2(7531):1335, 1967.

“Dextrostix' (Ames Company) was suc*
cessfully used as a screening test
to detect hypoglycenmia. (236)

CLINICAL PEOIATRICS, 6{2):94, 1967.
Hypoglycemia in Infancy. Apprai-
sal of the Problem, Methods of
Investigation and Possible Assoc-
iation of Cataracts.

Three children demonstrating di-
verse aspects of the problem of hy-
poglycemis were presented. There
may be a causative association be-
tween hypoglycemia and  catafacts
and hypoglycenia and brain damage.
Hypoglycemia is found in several
clinical syndromes including hypo+
pituitarism and growth horrone de f-
iclency, galactosemia and glycogen
storaze disease. (237)

COMBS, J.T., GRUNT, J.A. and BRANDT,
1.X. New Syndrome of Neoratal M,-
Yycemia, New England Journai
of Medicire, 275(5): 236, 15¢6.

Clinteal foatutes and evaluations
of therapy are presented on three
infants with a neonatal hypoglyce*
mla syndrome of unknown etiology.
Cortisol was used wlth success on |
tase, 24 2in¢ glucagone and diaz+
onide were effective In 1 tases.
{238)
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COX, M. and DUNN, H.G. Idiopathic
Hypoglycemia and Children of Luw
Birth Weight. Developmental Ped-
icine and Child Neurology, 9{(4):
430, 1967.

Of S00 infants with a birth welght
betow & 1/2 pounds, 9 had Idiopath-
ic reonatal hypoglycemia, and 3 had
idiopathic hypogiycemia after the
neonatal period. Fourteen other
children with idiopathic hypoglyce-
mia after the neonatal period were
included in the study. The outcome
was significantly more abnormal in
the children with hypoglycemia dur-
ing or after the neonatal period
than in other children of low birth
welght without hypoglycemia. (2139)

CREERY, R.D.G. Hypoglycemia in the
Newborn: ODiagnosis, Treatment,
and Prognosis. Developmental
Mediclne and Child Neurology, 8
(6) : 746, 1966.

Hypoglycemia is a significant haz-
ard to the nervous system. Serious
brain damage results when it Is as-
soclated with cerebral birth injury.
(240)

EHRLICH, R.M. and MARTIN, J.M. Tol-
butamide Tolerance Test and Plas-
mal-lasulin Response in Children
with ldiopathlc H lycemia.
Journal of Pediatrics, 7l!5i:‘55.
1967.

Fifteen children with idiopathic hy-
poglycemla were differentiated from
ten normal children by means of the
tolbutamide tolerance test. fhe in-
sulin-glucose ratio after intraven-
ous tolbutamicde and oral glucose ad-
sministration shows that children
with I1diopathic hypoglycemia Nave
hyp.rinsulinism, which may be the
Important pathogenetic factor in
this disorder. (2%1)

b1

FISHMAN, R.A. and RASKIN, N.H. Ex-
perimental Uremic Encephalopathy.
Permeablllty and Electrolyte Me-
tabolism of Braln and Other Tis-
sues. Archives of Neurology, 17

(=10, 1967.

Acute uremia produced a generalized
increase in permeabllity of the
blood brain barrier in a radlioiso-
tope study of nephrectomized an-
imals. This non-specific increased
permeability in uremla may allow
entrance of toxic compounds into
the brain and thus explains the cen-
tral nervous system signs of urenmia.
(242)

GELLER, H., CHAKEY, R. and EYMAN. R.
Liver Function and Serum Proteln
Studies on Mentally Retarded In-
dividuals. American Journal of
Hental Defliciency, 72(h) :55k,
1968.

This study was undertaken because
of the presence of abnormal "liver
function tests' in a significant
nurber of mentally retarded patients
who had been a 'control group' in
an Investigation of hepatitis at
Pacific State Hospital. It was con-
cerned with determining the rela-
tionship of such tests to institu-
tionalization or to biochemical ab-
normalities Inherent in retarded in-
dividuals. (243)

MAWORTH, J.C. and McRAE, K.N. The
Neurological and Developmental
Effects of Neoratal Kypoglycemia:
A Follow-Up of 22 Cases. Canad-
fan Medlcal Association Journal,
92(18) : 861, 1965.

Twenty-two infants In whom hypoyly-
cenia (blood sugar less than 20 mg./
100 m1.} was noted during the first
few cays of 1'fe were followed~wp
when § to 30 ronths of age. This
preliminary study Suggests that hy-
poglycemla assocliated with neurolo-
gical symptoms in the newborn per-
lod carries a poot proghrosis with
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respect to permanent neurological
damage. Asymptomatic hypoglycemia
may have a relatively good progno-
sis. (2uy)

HUNTER, A. Perinatal Events and Per-
manent  Neurological Sequalae.
New 2ealand Medical Journal, 68:
108, 1968.

The preliminary results of a pros-
pective survey of the development
of infants who had been at risk
from hypoxia and blochemical distur-
bances in the neonatal period are
given. Significant neurological
signs Ircluding cases of mental de-
feci, cerebral palsy and epilepsy
vere found in 22.5 percent of those
seen at follow up. {245)

JORCAN, W.R. The Pregnant Diabetic.
Southern Medical Journal, 60(11):
1213, 1967.

A review of 105 pregnant diabetics
showed that although the disease
posed a prodlem, careful attention
pald to medical and obstetrical com=
plications Improved the fetal swr-
vival rate. Problems encountered
and treated included: need for in-
cteasing insulin dosage, lower ren-
al threshold, developing acidosis,
tendency towards toxemlia, possible
catastrophic effect of relatively
minot Intercurrent disease, and pre-
cipitous fall of {nsulin require-
ments at the termination of pregnan-
cy. (244)

LANCET, 1{7538):349, 1968. Carbohy-
drate Metabolism in the Newborn.

Insulin secretion Is low and glus
cose tolerance reduted during the
first postnatal days. Infants pree
dominantly affected by symptomatic
hypeglycemia include: swall-for-
dates, premature, smaller of twins,

and infants with respiratory dis-
tress or symptoms of cold exposure.
In all these categories the liver
glycogen s tow. (247)

LONG, W.N. and HOLZMAN, G.B. Haz-
ards to the Fetus from Maternal
Diabetes. IN: Long, W.N. and
Holzman, G.B., eds. Intra-uUter-
ine Development. Philadelphia:
Lea and Febiger, h27, 1968. it

Respiratory distress syndrome asso-
ciated with prematurity is the lar-
gest cause of death of newborns of t
diabetic women. Infants with diabe-
tic mothers have problems associa+
ted with ketoacidosis, excessive
size, growth retardation because of ‘
maternal vascular disease, and/or i
congenital malformation. (248)

MEDICAL WORLD NEWS, 8(20):37, 1967.
Horaone Shot Saves Dlabetics'
Bables.

Treatment with epinephrine frmedi-
ately after birtr aids Infants of
diabetic mothers to avoid brain da-
mage and resplratory distress cau-
sed by insulin build wuvp and de-
gressed sugar levels. (2%9)

KAEYE, R.L. Organ Compositicn in
Newborn Parablotic  Twins with
Speculation Regarding Neonatal

M lycemla. Pediatrics, 38(3):
LEETILE

A quantitative histologlical examin- ,
ation of prstmortem material taken -
from each mesber of ten pairs of
monovular twins with placental
transfuslion symirome was performed.
There was a disproportionate redut* -
tion in the size of liver, pancreas,
and fetal adrenal c¢cortex In doncr .
twins. Domnot malnourished twins

were on the arterial side whereas

the reciplent twins were on the ven-

ous side. (250)
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NIELSEN, J. Diabetes Mellitus in
Parents of Patients with Kline~
felter's Syndrome. Lancet, 1
(7451} :1376, 1966.

Eight (32 percent) of 25 patients
with Klinefelter's syndrome were
found to have near relatives with
diabetes mellitus., Of the patients'
parents, 8 percent of the fathers
and 12 percent of the mothers had
diabetes {at least 5 times the ex-
pected incidence) indicating a pos=
sible correlation between diabetes
mellitus and Klinefelter's syndrome
with a hLigher risk of sex chromo-
some nondisjunction in the off-
spring of parents with diabetes
mellitus. (251)

PATERSON, P., PHILLIPS, L. and w000,
C. Relationshlp Between Maternal
and Fetal Blood 6Glucose During
Labor. American Journal of Ob-
stetrics and Gynecology, 98(7):
938, 1967.

Tests conducted with 21 pregnant
women demonst-ated that glucose le-
vels of maternal and fetal blood
have a close relationship during
labor. The glucose concentration
In the umbiltical venous blood was
not significantly greater than that
in fetal blood. (252)

PEDERSEN, L.M., TYPSTRUP, 1. and PE-
DERSEN, J. <(ongenital Halforma-
tions in_Newdorn Infants of Oia-
detic Women. Acta Paedlatcica
Scandinavica, Supplement 159,40,
1965,

A consecutive series of 853 newdorn
infante (birthwelight 1,000 9. or ov-
ver) of diadbetis wmothers, born in
Rigshospitalet, Copenhagen, between
Janvary ¥, 1962, and September 30,
1963, was tontrasted mith a econtrol

series of 1,212 infants (birth-
weight 1,000 g. or more) of nondia-
betic mothers, born in the same de-
partments between the autumn of
1959 and the spring 1960. Congeni-
tal malformations were found in 6.4
percent of the diabetes group and
In 2.1 percent of the control group.

(253)

PILDES, R.S., FORBES, A.E. and CORN-
BLATH, ¥. Studies of Carbohy-
drate Metabolism In the Newborn
Infant. I1X. Blood Glucose Levels
and Hypoglycemia in Twins. Pedi-
atrics, 40(1):69, 1967.

Carbohydrate metabolism and clin-
ical studies on 100 pairs of twins
showed a relationship between birth
welght and blood sugar levels and
no relationship between first or
second born, or sex and blood sugar
levels. The relationship between
hypoglycemia and mental retardation
could not be determined from this
data but the pc iblVity makes hypo-
glycemia a disorder thai should be
vigarously searched for and treated.

(254)

REISNER, S.H., FORBES, /.E., and
CORNBLATH, M. The Smaller of
Twins and Hypoglycemia. Lancet,
1:524, 1965.

Neonatal symptomatic hypoglycemia
has been presented in the smaller
rerber of 11 sets of twins. MHypo-
glycemia is proposed as a possible
etiological factor for the mentat
subnormality and slow development
in the smaller twin as tompared to
the larger sidling. The smaller
twin 18 thought to be an example of
intra~uterine malnutrltion with the
larger twln 33 & hatursl control

dur} the period of gestation.
ng the pe g (255)
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ROSENBAUM, A. and Churchill, J.A.S.
Neuropsychologic Outcome of Chil-
dren Whose Mothers had Proteinur-
ia During Pregnancy. Obstetrics
and Gynecoloay, 33:118, 1969.

A study of proteinuric mothers and
the effects on offspring as to neur-
ologic and psychologic deficits are
explained. (256)

ROSENBLOOM, A.L., SHITH, D.W. and
COHAN, R.C. Zinc Glucagon in Id-
iopathic Hypoglycemia of Infancy.
American Journal of Diseases of
Children, t12(2):107, 1966.

Two male infants with Idiopathic hy-
poglycemia were successfully treat-
ed with zinc glucagon. Frequent
feeding is a necessary part of man-
agement of other hypoglycemic syn-
dromes presenting excessive insulin
production or decreased glycogen
release. (257)

RUSNAK, S.L. and JRISCOLL, S.G. Con-
genital Spinal Anomallies in In-
fants of Diabetic Mothers. Pedi=
atrics, 35(6):983, 1965.

Three cases of agenesis of the low-
er spine in infants of mothers who
had diadbetes mellitus were present-
ed. A relationship between the an-
omalies and maternal diabetes mel-
litus was suggested. The effect of
insulln was considered as a pos*
sible etiologic factor. (258)

WAKOH, T., REISS, M. and HILLMAN, J,
Investigation of Enetgy Metabo+
lism 1n Mentally Retarded Pa«
tients. American Journal of Mens
tat Defitlenty, 63:319, 196),

The fnvestigation of basal metabdbol-
fsm is 1ot easily done on mentally
retarded children betause of their
inability to sit quietly for a suf-

ficlent period while being tested
by the standard apparatus. The au-
thors tell of an '"open system' for
measuring metabolism which does not
require mouth pleces, etc., and
consequently does not wupset the
children. (259)

WHITEHEAD, R.5. Blochemical Tests
for Assessing Subclinical Nutri-
tional Deficiency. Clinical Pe-
diatrics, 6(9):516, 1967.

Possible wuses, potential difficul-
ties, and types of blochemical
tests for assessing nutritional
status are presented. {260)

WHITEHEAD, R.G. Blochemical Tests
in Differential Diagnosis of Pro-
tein and Caicrie Deficlencles.
Archives of Disease In Childhood,
52(225) :479, 1967.

Serum protein, the arino acld ratio,
and the hydrocyproline index were
used to differenliate between nutri-
tional marasmus and two types of
keashiorkor. (261)

WILSON, J.5.P. and VALLANCE-OWEN, J.
Congenital Deformities and Insul~

in Antagonism. Lancet, 2(7470):
§:0, ‘92%.

Increased antagonism to Irsulin as-
sociated with plasty albumin was
found In 13 of 1k mothers whose
children had spinal deformities, 15
of 18 wmothers whose children had
upper~1imd deformities, and 1k of
%0 controls. (262)
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YITAMINS, MINERALS AND WATER

SRUCK, £., ASAL, G. end ACETO, T.,
Jr. Thoreay of inivents widh Fye
zartonic daavdrction Duo to Di-
arrhcza. Araericen Journal of Di-
seases of Children, 115(3):281,
1568.

A controlled study of 59 infants
(inclucing 5 mantal retardates)
with dehydration compared electro-
lyte sclution with eiectrolyte free
soluticn for rehydration. Ailthough
it taxes longer for total correc-
tion of the electrolytes, a poly-
ionic solution with 10 percent glu-
cose is recomrended for therapy of
hypertonic dahydration in children.
{263)

CANELAS, H.M. DeASSIS, L.M. &nd De-
JORGE, F.B. Disorders of Pagse-
siun  Matsbolisrs in Epilepsy.
Journal of Neurology, Neuro=Sur-
gery and Psychiatry, 28(h):378,
1955,

Eighty-three epileptic patients and
thirty-four rental patients {mostly
schizophrenics) were studied and
their blood and cerebrospinal fiuid
masnesiv® levels compared. Hypomage
nesenia was found in the intersei-
2ure oeriod of the eplleptics and
the Cerebrospinal fluid level was
high. The zerebrospinal “luld and
blord magriesium levels increased af-
ter ¢complete crisis elicited through
electroshotk In the menta) patients.
(26%)

<

CO03g, P.R. Sowe Corrents cr izur=
olonical Szeuzlee of Gicrrhea
énc tlectirolyte Disturbencas. IN:
Eicherwald, 4.F., ed. The Pre=
vention of PFental Retargetion
Through Control of Infectiocus Di-
seases. Washington, C.C.: U.S.
Governrent Printing Office, 285,

1568.

The neurological seguelae that re-
sult from diarrhea e&nd electroiyte
disturbznces include convuisions,
mental retardation, and death.3rain
svelling end convulsions cen be the
result of hyponatrenia &-d body
fluid hyootonicity follawing irpro-
per flui¢ therapy. In a series of
53 infants with zcute infecticus di-
arrhea, scizures did not Cltur u--
til the infants were rehycrated., re-
0y of the neurological sequeles reay
be from Improperly treated ccavyi6-
sions. (265)

FINJERG, L. $2-2 Tho chts R2"artar
S0 Veter Move-ent i the Brein
Jurirc Irfec:ioes lilrass. 14
tichenwale, M.r., e¢d. Tre Pre-
vention of Men:el Reizrdation
Throuzh Conteol of Infectious Oi=
seases. VYashington, D.C.: U.S.
Governrert Printing Office, 273,

1568.

Water end electrolyte retsbolisn of

c."'

the bdbrain Is considered in reiation
to trecatrent for centrol mervous sy*
stem infections &nd the preveniion
of rmental retardation ¢aused dy in*
fection treatment. S$pecific conc'*
tions and trea2tment are describec.
(263)



Q

ERIC

Aruitoxt provided by Eic:

FRIEDEN, €. Ceruloplasmin, a itink
Between Copper and lron Metabo-
11sm. Nutrition Reviews, 28:87,

1370.

There s now ample evidence that
the copper protein of serum, cerul-
oplasmin, is the molecular link be-
tween copper and iron metabolism.
It has been shown both in vivo and
in vitro to be directly involved in
iron mobilization, the rate of for-
mation of Fe(ll1)-transferrin and
ultimately hemoglobin biosynthesis.
While the precise mechanism of this
effect s not known, 1t appears to
be directly related to the ferrox-
{dase activity of this serum enzyme.

(267)

MACAULAY, D. an¢d WATSON, N. Hyper-
natremia in {infants as a (ause
of Brain_ Darage. Archives of
Disease In Childhood, h2(22%):
485, 1967.

0f 122 children with hypernatrenmlia
in Infancy, who were followed wup
1 1/2 to 8 years after initial pre-
sentation, 100 gave no history of
antecedent nervous disease. of
these, 16 were thought to have sus*
tained brain damage, apparently
from the hypernatremia. Prevention
of Hhypernatremia is a better ap-
proath to treatment than management
of the established condition. (268)

McK1BBIN, B., TOSELAND, P.A.  and
OUCKWORTH, T. Abnormalities in
Vitamlin € Metabolism ip Spina BI-
fida. Developmental Medicine and
Child Neurology, Supplement No.
15,55, 1968.

A high incidence of vitamin € unsat-
uration in children with seningomye-
locele has already been teported.
these results were obtaihed by the
vswal vitamln € saturation test,

(s 4
<.

but since this investigation is not
entirely reliable, confirmation was
sought using an alternative investi-
gation, namely the urinary excre=
tion of parahydroxyphenylacetic ac-
{d. This is an Intermediary in ty-
rosine metabolism and Is excreted
In excess in the absence of vitamin
C. Abnormally high i{evels were
found in 75% of ithe children, which
corresponds with the number of ab-
normalities found In the eariier in-
vestigations. Possible reasons for
the results are discussed. (269)

MORRIS-JONES, P.H., HOUSTON, 1.B.,
and EVANS, R.C. Prognosis of the
Neurological Complications of
Acute Hypernatremia. Lancet, 2

{7531) :1 385, 1967.

362 of a series of 50 cases of
acute hypernatremia had a neurolog-
ical syndrome which Included convul-
sions, muscular hypertonicity, and
depression ¢f consclousness. Data
suggest thot serum osmolality may
be the most significant factor., It
#as suggested that, in some instan=
ces, convulsions were caused by
teansient cerebral edema rather
than by infarction or hemorrhage,
ard may therefore, be preventable
by Iimprovement of the rcgimen of re-
hydration. {270)

ROSTAFINSKI, M.J. A Case of Braln
Damage Dve to Dehydration. Vir-
?;21‘ Medical Monthly, 91:75,

Braln damage occurs in three main
types resulting from dehydration
from acute diarchea. A case study
is cited In which the patient suf-
fered from hypertonic dehydration
and it was assumed brain damage oc¢e
curred from Intracerebral hemorrhas
ges. The DNistory and literature
showed that the earlier the pat’ent
suffering from diarrhea assoclated
with acute dehydration recelves med-
ical help, the greater the ¢hance of
preventing braln damage. {2n)
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SEGAR W.E. Chronlc Hyperosmolal-
Ity. American Journal of ODlis-
eases of Chlldren. 112(4):318,
1966.

A 10~year-old microcephalic boy had
an absence of thirst, an inahility
to maximally concentrate urine, and
3 defective osmnregulation result-
ing in chronic hyperosmolality. The
initlal treatment after 24 hours
was intravenous fluid therapy. The
"osmos tat'' abnormality may be a de-
fect In hypothalamic secretion of
antidiuretic hormone. (272)

SHIMIZ2U, M. Ceruloplasmin as a Con-
trolling Fa~tor of the Hematopoli-
etic System. Birth Defects Or-
Tginal Article Series, &(2):49,
1968,

Intramuscular injections of cerulo-
plasmin, folic acid, and vitamin

8‘2 in combination daily for 16

weeks to rabbits produced sigrif-
fcant Increases in plasmy erythro-
poletin as measured by erythrocytic
incorporation of radioiron In cats
given pooled plasma from the treat-
ed radbits. (273)

SNOOGRASS, J. Mypernatraemia  and
Brain Damage. \Llancet, 1{7535):
T80, 1968,

8rain damage from hypeinatremia is
d ‘cribed; rmortality is estimated
as 10-15%; and morbidity includes
epilepsy and retardation. {27%)

WADA, T., SAKURADA, S., OlKAWA, K.,
FURUKOHRI, T. and MURAMOTO, Y.
Pathobiochemical Studies on Epil-
epsy. Daily Variatii of Blood
Components with Special Refer-
ence to Serum Electrolytes. Psy-
chiatria et Neurologia Japonica,

66(8):1, 1964,

Endocrine-metabolic aspects, espec-
ially those in the serum electro-
lytes, were studied in both refrac~
tory and wetl=controlled epileptic
cases. The findings may indicate
some unstable pathophysiclogical
conditions of refractory epilepsy.

(275)

WADA, T., SAKURADA, S., FURUKOHRI,
T., SASAKI, J. and SHIBUKI, K.
Patto-biochenical Studies on Epi-
lepsy. Part tl. Diurnal Rhythm
of Urinary 17-0OHCS, Na, X, and
Ca excretion. Psychiatria et
Nez;ologlca Japonica, 66(8):6,
1964,

Diurnal-rhythms of 17-0H(S-, Na-X-
and Ca-excretion In the urine were
studied in order to insestigate ep*
ilepsy from the viewpoint of endo~
crine and electrolyte metabolisn.
In 17 eplleptics, wost of the cases
showed more or less dlistorted excre-~
tion thythrs. The diurnal rhythm of
the sterold or electrolytes seemed
to be contrulled by the autochthon-
ous and endogenous thythmic activie
ty of the living body itself. The
authors presumed that the eplicp-
tics may have 2 biochemlcal dysfunce
tion of the central mervous Systenm,
particutarly of the limbi¢ system
end the dlentephaton. (276)

s
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NUTRIENT METABCLISM IN DOWN'S SYNDROME

APPLETON, M.D., HAAB, W., CASEY, P.
J., CASTELLINO, F.J., SCHORR, J.
M., and MIRAGLIA, R.J. Role of
Vitamin A In Gamma Globulin Blo-
syntheses and Urlc Acid Metabo-
1Ism of Mongololds. American
Journal of Mental Deficliency, 69

(3):324, 1964.

A study was made of the effect of
serum vitamin A concentratlon on pu-
rine metabolism, and 1Its possible
relatlonship to the production of
normal gamma globulin . It.was con=-
c¢luded that there Is a possible
cause and effect relationship be-
tween low serum vitamin A levels
utilized as a measure cf absorption
and purine metabollsm, specifically
with regard to the blosynthesis of
gamma-globulin . (277)

CHAPMAN, M.J., DONAGHUE, E.C., SAG-
GERS, B.A., and STERN, J., Par-
otid Saliva Sodium in Down's Dis-
ease. American Journal of Mental
Deflclency, 11(3):185, 1967,

Analysis of sodium concentration in
parotid salivary secretions and
sweat demonstrated that the content
in saliva was 2 1/2 times higher in
33 cases with Oown's syndrome than

i1t was In 33 severe mental retar-
- dates of other etlology or In 17

normal adults. lnability of the sal-
ivary glands to reabsorb sodium in
Down's syndrome cases may be a mem-
brane manifestation of the general-
fzed defect seen in trisomic cells,

{278)

COBURN, S.P., LUCE, M.W., and MERTZ,
€E.T. Elevazed Levels of Several
Nitrogenous Nonproteln Metabol-
Ttes in Mongoloid Blood. Amer-
ican Journal of Mental Defici-
ency, 69(6):814, 1965.

A study was made of the relative
concentration of certain major nl-
trogenous nonprotein constituents
in the blood of mongoloids. |t was
hypothesized that the increased lev-
el of nitrogenous nonprotein sub-
stances may be due to an increased
rate of nitrogen metabolism. (279)

CULLEY, W.J., GOYAL, K., JOLLEY, D.
H., and MERTZ, E.T. Caloric In-
take of Children with Down's Syn-

drome (Mongolism). Journal of Pe-

diatrics, 23(55:772, 1965.
A study was made of caloric [ntake
among 23 mongoloid chiidren with an
age range of 5 to 1l years. Mean In-
take for boys was 1,814.0 calorles
and for glrls, 1,555.0 calorles. Fl-
nal results indicated body size ra-
ther than age, was a better indlca-
tor of caloric needs, and helight
was a more convenlent means of es-
timating need than weight or body
surface. (280)

GRIFFITHS, A.W., and BEHRMAN, J.
Dark Adaptation in Mongols. Jour=-
nal of Mental Deficiency Research,
11(2):23, 1967.

Dark adaptation was found to be Im-
patred significantly In 7 healthy
mongolold cases when compared to 7
non-mongolu.d controls. A popular
hypothesis Is a disorder in vitamin
A metabolism, influential to dark
adaptation, existing in mongotolds.
Several facts support this Includ-
Ing decreased levels of serum vita-
min A and analogous defects found
In mongoloids and in animals depri-
ved of vitamin A during development.

(281)
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McCOY, E.E., ROSTAFINSKY, M.J., and
FISHBURN, C. The Concentration
of Serotonin by Platelets in
Down's Syndrome. Journal of Men=
tal Deficlency Research, 12(1):
18, 1968,

Platelet and whole blood serotonin
was found to be low In patients
with Down's syndrome, but platelet
binding of serotonin was not slgni-
flcantly lower which suggests that
decreased serotonln synthesis ac-
counts for the low values. It Is
theorlzed that a block of serotonin
synthesis exists In mongoloids at
the metabolic stage where trypto=
phan Is hydroxylated to 5-hydroxy-
tryptophan. (282)

MARGOLIS, F.J., NAGLER, R.C., and
HOLKEBOER, P.E. Short-term Fluor-
jde Excretion In Young Chlldren.
American Journal of Diseases

of Children, 113(6):673, 1967.

A study of fluoride excretion fol-
lowing known fluoride Intakes In 24
Institutionalized mongolold bcys
showed that a single dally dose of
fluoride Is retalned In the body as
long as multiple doses [n water.

{(283)

MISUNSKY, A., MARKS, V., and SAHOLS,
E. Insulln and Glucose Response

to Glucagon In Down's Syndrome.

Lancet, 2(7525):1093, |9§7.
Sixteen children {5 normal, 5 men=-
tally retarded, and 6 mongolold)
aged 20 months to 6 years, who were
for 4 months on high carbohydrate
diets of 1,000-2,000 catcries/day,
were studled for thelr response to
glucagon. Previous data indica-
ting that glucagon promotes insulin
sccretion and that such actlion |s

less effective In children than In
adults were confirmed. (284)

1

!iES,SJ

NELSON, T.L. Milk Preclpitin Dis-
. ease In Mongololds and Other Men-

Lally Retarded Persons. Mind Over
Matter, 9(2):48, 1965,

Twenty mongololds (ages 8-45 years),
closely matched with a non-mongo-
told control group and a non-retard-
ed group, were studied to determine
milk precipitins. The results of
the precipltin determinations indi-
cated a significantly high Incl-
dence of precipliting and hemagglu-
tinating antibodies to milk in the
mongoloid group. (285)

NELSON, T.L. Spontaneously Occur=
ring Milk Antibodies _In Mongol-
olds. Journal of Dliseases of

Children, 108(5):494, 1964,

The similarity of the recurrent res~-
piratory symptoms In mongololds
with the milk precipitin syndrome
of Helner was evaluated for mongo-
loids, non-mongolold retardates,
and normal controls. There was a
discussion on possible mechanisms
of the Increased milk antigen stim-
ulation among mongololds. (286)

REISS, M., WAKOH, T., and HILLMAN,
J.C. Endocrine Investigations

Jinto Mongollsm, American Journal
ofGHentaI Deficiency, 70(2):204,
1965.

Data were presented on the energy
metabolism of mongololds, both wak-
ing and sleeping; on the serum P8I

levals and thyroid 113 uptake in
the resting state and after Jfijec-
tion of TSH; on urinary 17 ketoster=
olds and |7-hydroxy=-corticosterolds
in the resting state and on the
urinary 17 OCHS response to metopl-
rone. Pre-natal endocrine environ-
ment of the mongoloid child may be
instrumental to development of ab-
normalities in this syndrome.Chromo-
somal deviations during develooment
of Down's syndrome is questioned.
287)
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TECHNIQUES N FEEDING AND THERAPEUTIC

NUTRITION FOR THE MENTALLY RETARDED

ADAIR, R. Home Care and Feeding of
3 Mentally Retarded Child. Jour-
nal of the American Dietetic As-
sociatlion, 36:133, 1960.

A report Is presented by a nutri-
tionist mother on feeding tech-~
niques for the severely retarded 5-
year-old chlld. A basic premise as-
sumes nutritional requirements of a
normal child and procedures begin
at this point. Relaxed feedings
give best results, and a child's
wheelchair (same height as a high
chalr) adds convenlence in feedings
to both mother and child. Dietary
aliowances may be supplemented; for
example, by ascorbic acid added to
milk while the child passes through
a phase of dislike for citrus frult
and julces. Feeding schedule and
preparation methods are described
also. R (288)

AMERICAN JOURNAL OF OCCUPATIONAL
THERAPY, 7(5):199, 1953. Feed-
ing Suggestions for the Tralning
of the Cerebral Palsled.

Difficulties encountered In feeding
techniques for cerebral palsied
children are handled, beginning
with a program for the therapist.
Awareness of a child's mental and
motor capabllities is stressed and
inltta) objectives are cautioned to
be kept simple to assure success.
Procedures In feeding are suggested
to parents noting the importance of
care and the approximation of nor-
mal conditions. Requirements for
self-feeding are included, and food
and utensil suggestions are de~
tailed. (289)

ARNOLD, C.B. Feeding Suggestions.
American Journal of Occupationai
Therapy, 16(6):290, 1962,

Mentally retarded children with sev-
ere handlicaps are described as hay-
Ing individual needs in the area of
feeding training. Equipment such
as sturdy furniture and feeding dev-
ices are detailed for use 'n an In-
stitutional setting. Also, for use
by ambulatory and bed patients, are
suggestions on the posftioning of a
chlld for feeding and other helpful
feeding techniques. (290)

ARNOLD, C.B. Feeding Suggestions
for the Scverely Retarded Child
in the Institution. American
Journal of COccupational Therapy,
16:290, 1962.

The Institutionalized, severely re-
tarded chlld presents feading prob-
lems whlch should be considered in
the layout of an Instltutlon and
the types of furniture and equip-
ment chosen for it. (291)

BABCOCK, S.D. and DRAKE, M.E. A Stu-
dy of the Behavioral Changes of
Sixty Institutlonalized Female
Retardates During a Three Month
Course of Treatment wlth Monosod-
fum Glutamate. Training School

Bulletin, 6h(2):49, 1967.

Supplementing the diet of 30 insti-
tutionallzed mentally retarded fe-
males with monosodium glutamate In
the form of 1-Glutavite appeared to
benefit some states of learning and
social readiness, particularly so-
cial contact. (292)
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BERANT, M. and JACOBS, J.A. A '“Pseu-
do'" Batt.ored Child. Clinical Pe-
dlatrics, 5(4):230, 1966.

The case of a 2-year, 8-month-old
retarded child who was admitted to
the Hadassah Unlversity Hospital in
Jerusatem, Isracl, for tender swel-
1ing of both legs, left shoulder
and left arm was presented. From
the laboratory and clinical data it
was concluded that the patient was
suffering from multiple nutritlonal
deflctencles, the dominant dlsease
belng actlive scurvy, with severe
lron and follc acld deficlencles.
Treatment consisted of ascorblc ac-
id, oral lron, multivitemin prepar-
atlons, and a blood transfusion.
(293)

BERMAN, HM.H. and NOE, 0. An Evalua-
tion of the Nutritive Supplement
Dletall. Amerlican Journal of
Mentat Deficiency, 62:657, 1958.

An experiment on mentally retarded

chitdren with severe feeding diffi-
culties Is described. Patlents in

a controlled ward environment re-
cefved Dletall (precooked powdered

Ingredients) supplements, as did

other patlents having no special en-
vironmental provisfons. Dietall was

- found rellable for fast nutrition

rehabilitation, and friendly feed-
Ing procedures encouraged Increased

food Intake and body welght galn.

(294)

BERNSTEIN, N.  Rehabllftating a

Child with a Severe Feedlng Prob-
Jem. Journal of the American Di-
etetfc Assoclatlon,, 36:131, 1960.

A case study of a 3 1/2 year old
child with retarded growth due to
Insfstent refusal to eat Is glven.
The child could not relate to peds-
ple and reacted by refusing all
food. A program was Initlated to
encourage eating, and ward staff co-

operated by 1Imiting food as direct-
ed by the nutritionist who spent
mealtime alone with the child. This
study shows the necessity of many
disciplines to accomplish goals In
rehabllitation. (295)

BLANCHARD, {. Developlng Motor Con-
Cerebrql

trol for Self Feading.

Palsy Journal, 27(5):9, 1966.
A step by step method of teaching
self-fceding to cerebral palsied
children Is reviewed. inltially the
child Is spoonfed with gradual suc-
cesslon toward self-feeding. Fre-

quent progress checks are viewed ne-
cessary to avold regression.  {29¢)

BOSLEY, €. Development of Suckling
and Swallowing. Cerebral Palsy
Journal, Zglgi:lh, 1965.

Exerclse on chewlng, sucking, and

swallowing reflexes 1s conslidered

valuable to speech development of
the cerebral palsied child. Sucking

Is noted as Important throughout
the period of speech development.

(297)

BOSLEY, £. Teaching the Cerebral
Palsled to Chew. Cerebral Palsy
Journal, 27{4):8, 1966.

This review stresses the Importance
of considering each part of the
chewling process separately in teach-
Ing cerebral palsied children to
chew. Coordinating muscles and
Joints is mentloned as a control
for droollng and as an ald to
speech. Beneficlal mouth exercises
are also mentlioned. (298)
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CHILDREN'S BURFAU PUBLICATION No.
450, U.S. Department of Health,
Educatlon and Welfare, 1967.
Feeding the Child with a Handl-

ap.

This pamphlet explains procedures
for teachlng self-feeding to handl-
capped chlldren. It Is a guide to
parents to help the chlld learn to
chew, swallow, control tongue, etc.
Dlagrams of modifled feeding equip-
ment are shown, menus meetlng dally
nutritional requirements are glven,
and suggestions about managing tlime,
energy and money are stated. (299)

DANES, B.S. and BEARN, A.G. The Ef-
fects of Retinol (Vitamin-A Alco-
hol) on Urlinary Excretion of Mu-
copolysaccharides in the Huriler
Syndrome. Lancet, 1(7498):1029,
1967.

Daily amounts of 10,000 to 100,000
IV retinol (vitamin-A alcohoi) In-
creased urinary excretion of muco-
polysaccharides in 6 cases (ages 6
months to 11 years) wlith Hurler's
syndrome. No slgns of vitamin A In=
toxfcation were seen. Increased ex-
cretion of mucopolysaccharides over
prolonged periods might decrease
the severity of disease in cases
with Hurler's syndrome. (300)

DEKABAN, A.S. Plasma Lipids in Epi-
leptic Children Treated with the

High Fat Diet. Archives of Neur-
_-s'ology, 15(2):177, 1966.

High fat diet treatment of 11 chil-
dren (ages 1 to 6 1/2 years) wlth
frequent and uncontrollable sel-
zures elimin2ted the attacks com-
pletely In 5 and reduced them by 60-
80 percent In 4. Case histories are
given for 4 cases (2 with border-
line Intelligence and 1 with an [Q
of 6]). (30])

DO00S, J.M., ed. Proceedings of the
Reglonal Workshop on Nutritlon

and Feeding the Handlcapped. Den-
ver: Unlversity of Colorado

Printing Service, 1969.

This is a compilation of the papers
presented on January 19-23, 1969 du-.
ring a workshop which was sponsored
by the John F. Kennedy Child Devel-
opment Center, and also by thc Mat-
ernal and Child Health Service, the
Health Services and Mental Health
Administration, the Public Health
Service, and the Oepartment of
Health, Education and Welfare. The
workshop's goal was to teach skills
to dletitians and rutritionists to
be used In dlagnosing nutrition pro-
blems. Speakers Included physi=
cians, nurses, occupational thera=
pists and a speech theraplst among
others. (302)

EOWARDS, M. and LILLY, R.T. Operant
Conditioning: An Appiication to
Behavioral Problems In Groups.
Mental Retardation, h(y) 18,
1966.

Mealtime behavior was modified sat-
isfactorily In a group of 26 assaul-
tive, retarded females who were cho-
sen to undergo operant conditioning

training. (303)

ENDRES, J. and THAMAV, A. New Per-
spectives in Appiied Nutrition
for Mentally Retarded Chlildren.
Mental Retardation, 7(1}:h4,
1969.

A well planned feeding situation
for the mentally retarded chlld has
implications for the physical, psy-
chological and social development
of the child. The feeding program
of the Child Development Day Activi-
ty Center, St. Louls Unlversity, St.
Louis, Missouri, is explained as an
example of the effectiveness of
such a program for total develop-
ment of retardates. (304)

62



Q

ERIC

Aruitoxt provided by Eic:

P i
e, AR R
o TN 2 AT

ey e

R

FILIPPI, B. Antibiotlcs and Congen-
ital Malformations: Evaluation
of the Teratongenicity of Antibl~-
otics. IN: Woollam, DO.H.M., ed.
Advances In Teratology, vol. 2
tiew York: Academlc Press, 239,
1967.

The teratogenlc effects on rat em=
bryos of tetracycline and a penicil-
Iln-streptomycin complex both wlth

and wlthout vitamin replacement was

studled. Vitamln supplements were

used because it Is known that vita-
min deflciency can be caused by an-
tibiotlcs and that congenltal mal-
formatlons appear In embryos when

maternal vltamlin deflcits occur.

(305)

GERTENRICH R.L. A Simple Adaptable
Drlnklng Device for Mental Retar-
dates Lacking Arm-Hand Control.
Mental Retardatlon, 8(3):51,
1970.

A drinkling device consisting of a
cup ptaced In a ring attached to a
bar, In a manner allowing the ring
to swivel freely, alded retardates
In consuming 1liqulds. The device
functioned best when attached tc a
wheel chalr, and all but the very
young and most severely retarded
succeeded In using the apparatus.
(306)

GREENBERG, L.H. and TANAKA, K.R.
Heredl tary Hemolytic Anemia Due
to Glucose-6-Phosphate Dehydroge-
nase Deficlency. Amerlcan Jour-
nal of Dlseases of Chlldren, 110
(2):206, 1965,

Thls Is a case report of an Infant
with heredltary hemolytic anemia.
The child was malntalned on folic
acid treatment. Improvement in the
chlld was sald to have been due to
splenectomy and oral follc acld
therapy. (307)

Yo e
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HALL, M.E. Two Feeding Appllances.
American Journal of Uccupatlonal
Therapy, 5{2):52, 19¢51.

Two feeding appliances, used at
Chlldren's Hospital School, Baltl-
more, Maryland, are dlagrammed and
explalned. Deslgned for cases of
severe lateral Immobllity, both dev-
ices Involve a tray which may be
raised to almost mouth level. One
device lincorporates handles which
the patlent grasps to move an at-
tached spoon In a scooping motion
behind food in the tray. {308)

HENKIN, R.l. Impalrment of Olfac~
tion and of the Tastes of Sour
and Bitter In Pseudohypoparathy-~
roidism. Journal of Clinical En-

docrinology and Metabolism, 28
(5):624, 1968,

Elevated thresholds for sour and
bitter taste and for olfaction were
found In nlne mentally retarded pa-
tlents (ages 13 to 26; wlth pseudo-
hypothyroldism. Abnormal hard pal-
ates appeared to be responsible for
the defective sense of taste. (309)

HENRIKSEN, K. and DOUGHTY, R. Decel-
erating Undesired Mealtime Beha-
vior In a Group of Profoundly
Retarded Boys. American Journal
of dental Deficlency, 72:40,
1967.

Four gprofoundly retarded young boys,
consldered to be the least capable
tn eating hablfts of thelr cottage,
were placed at a special tralning
table. Flve specific forms of eat-
ing mlsbehavlor were significantly
reduced in frequency by differen-
ttal movement interruption, verbal
castigation, and faclal disapproval.
Proper eating habits were encourag-
ed by verbal and facial approval
and pats on the back. (310)
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HOLSER~BUEHLER, P.  The Blanchard
Method of Feeding the Cerebral
Palsied. American Journal of Oc-
cupatfonal Therapy, 10(1):31,
1966.

The Blanchard spoon feeding method
when used with the cerebral palsied
can lead to better use of the basic
reflex behavior of the lips, tongue,
and throat. Such a program, as des~
cribed, can result in shorter feed-
Ing time, less wasted food, elimina~
tion of coughing, choking and gag~
ging, happler patlents and more ef-
fective management by parents and
personnel working with children who
have feeding problems. (311)

HOUZE, M., WILSON, H.D. and GOODFEL~
LOW, H.D.L. Treatment of Mental
Deficiency wlith Alpha Tocopherol.
American Journal of Mental Deflc~
tency, 69(3):328, 1964.

The effect of large doses of vita-
min E {alpha tocopherol} on the in-
tellectual performance of 3 age
groups of 20 mental retardates (6
patfents under 10 years of age, 6
between 10 and 13, and 8 over 13
years of age) was Investigated. As
early as 2 weeks following treat-
ment, some intellectual and behavl-
oral [mprovement was observed by
the teachers In half of their sub~
Jects. A group of 7 phenylketonur-
lcs also were treated. (312)

JOHNSON, J. and JENNINGS, R.  Hypo-
calcemia and Cardiac Arrhythmias.
American Journal of Diseases of
Children, 115{3):373, 1968.

A 5 1/2-year-old mentally retarded
case with rickets due to vitamin D
defliciency had a complex cardiac ar-
rhythmia whlch responded to oral vi-
tamin replacement. Mental retarda-
tlon and blindness created a feed-
ing problem which in turn produced

the deficlency 1n vitamins and cal-
cium. Treatment with oral vitamin D
{10,000 unlts/day) and a high cal-
cium dlet prcduced a normal sinus

rhythm. (313)

KAUFMAN, M. Fare and Feeding for
Patlents with Arthritis. Ameri~
can Journal of Occupatlonal Ther=
apy, 19(5):281, 1965,

tnformation Is provided to assist
arthritic patients in activities re-
lated to food preparation and self-
feeding. FPrescribed diet modifica~
tions, nutritlonal requirements,
and false information are described
extensively. (314)

LONGFELLOW, L.A. Effects of Food
Deprivation on Temporally Spaced
Responding In Moderately Retard-
ed Children. Dissertation Ab-
sfracts, 288(7):3075, 1968.

Food deprivation was effectlvely
used to motlivate bar pressing behav-
lor in 3 non-verbal mental retar-
dates. Special food providing a bal-~
anced diet was given as a relnfor-
cer at spaced Intervals. (315)

Lucci, J.A. Dally Living Achieve-
ments of the Adult Traumatic
Quadriplegic. Amerfcan Journal
of Occupational Therapy, 12(3):
144, 1958.

An Investigation of the case re-~
cords of 107 male adult traumatic
quadriplegic patients was conducted
to determine the achlevements they
had acquired in a group of selected
activitles of daily living, during
the rehabilitation process. The eat~
Ing activity necesslitated assist~
ance in food preparation and de~
vices such as plate guards, utensil
handles, and drinking tubes. This
activity, although the most complex
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fn necessltating preparatory asslst-
ance, ranked flrst In the abllity
of the patient. (316)

LUCKEY, R.E., WATSON, C.M. and MUS-
ICK, J.K. Aversive Conditioning
as 8 Means of Inhiblting Vomlt-
Ing and Rumlnation. American
Journal of Mental Deficlency, 73
(1) :139, 1968,

Mild electric shock was applled to
a severely retarded 6-year-old boy
to Inhiblt vomiting and ruminating.

(317)

MILLSCHAP, J.G., JONES, J.D. and RU-
DIS, B.P. Mechanlsm of Anticon-
vulsant Action of Ketogenic Diet.
American Journal of Dlseases of
Chlldren, :07(6):593, 1964,

Seventy-five young, female, alblno
mice were used to linvestigate the
anticonvulsant effect of the ketoge-
nlc dlet as compared with that of
acetazolanide In children with pe-
tIt mal epllepsy. The results of
the mice experiment were confirmed
by the clinfcal study which suggest-
ed that the mechanism of action of
the ketogenlc diet i{s independent
of acldosis and ketosis but may be
correlated with changes in the bal-
ance of electrolytes. (318)

MITCHELL, P. Bucclnator Apparatus
to Improve Swallowing. Physical
Therapy, 47(12):1135, 1967.

A description Is glven of a buccina-

tor apparatus developed to aid and

Improve the swallowing of some men-
tally retarded persons. (319)

MORRISON, D., MEJIA, B. and MILLER,
D. Staff Conflicts In the Use of
erant Technlques with Autistlc
hildren. American Journal of Or-
hopsychlatry, 38(4):647, 1968.

oo

Food, used as a reinforcer in oper-
ant conditionlng of a child, caused
conflicts among personnel. Some
viewed thls experiment as sclentif-
lc methodology; others as d ''last.
resort''. Ward and research s:aff
found themselves acting emotlonally
rather than ratlonally, and the
need for communlcation to solve dif-
ficulties was stressed. (320)

PITTS, J.L., WAITE, B.D. and COATES,
M.L. An Approach to Meeting the
Nutrltional Needs Among Tube-Fed
Mentally Deficlient Children. Am-
erican Journal of Mental ODefici-
ency, 65:489, 1961.

Sustagen, a powdered, whole food

preparation mixed with water, was

given to a group of severely retard-
ed children instead of their previ-
ous multiple daily gavages. Admin-
istered through an indwelling cathe-
ter the approach allevlated prob-
lems and lessened dangers associa-
ted with multiple gavage feedings

by non-professional personnel. No

compllcations emerged and general

conditlons of the group improved.

(321)

FOWELL, M. An Analysis of Behaviors
to Promote |ndependent Feeding
Skills. [IN: Nursing In Mental
Retardation Programs. Children's
Bureau: 4th Natlonal Workshop
for Nurses in Mental Retardatlon,

89, 1967.
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Self-feealng must be programmed by
the nursc, in its simplest form,
for the mental retardate. Handling
the caild learning self-feceding In-
volves: observation, Interviewing,
identification of the problem, plan-
ning, fntervention and cvaluation.
Famillaerity with family and the
child's history Is needed in  addi-
tion to repetition and reinforce~
ment when working with the mental-
ly retarded child. . - (322)
4)
A 4
13
REGER, R. and DAWSON, A. Useful Ad-
aptation Devices for Quadriple-
gics. American Journal of Occu-
pational Therapy, 15(5) :205,
1961.

A metal band with spoon or fork at-
tached is pictured .and explained.
The device makes it pgssible for a
patient with flaccid paralysis of
the hand to feed himself. (323)

R
s

SNOW, R., SACKS, M.0. and CORNBLATH,
M. Ketotic Hypoglycemia in.a Rus-
setl Dwarf. Journal of Pediat-

rics, 69(1):121,.1966.

A Russell dwarf with recurrent hypo-
glycemlic seizures-was found to have
ketotic hypoglycemia. The patlent
had a reduction of seizures on a re-
gimen of low fat, high carbohydrate
diet, and anticonvulsants. (324)

»
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SPRADLIN, J.E. The Premack Hypothe-
sis and Self-Feading by Profound-
Ty Retarded Children. Parsons
State Hospital and Training Cen-
ter, Parsons, Kansas, 196%. (A
case report) v

A profoundly retarded preadolescent

girl Is taught self-feeding with a

spoon. Training steps are outllned.
2 (325)

*
L]

WALKER, G.H. Nutrition In Mcntally
Deficlent Children. Journal of
The American Dietetic Associa-
tion, 31:494, 1955,

Special diets and feediny methods
are frequently necessary for the
rentally retarded child; especlially
for the child with cerebral palsy,
the mongoloid, the eplleptic, and
the cretin. (326)

WHITE, J.C. and TAYLOR, 0.J. Nox-
Tous Conditioning as a Treatrent
for Rumination. Mental Ratarda-

tion, 5(1):30, 1967.

Electric shock was administered to
two ruminators with subsequent de-
crease In the behavior. The useful-
ness of shock in treating such beha-
viors Is discussed. : (327)

WHITNEY, L.R. Behavioristic Nursing.
90th Annual Meeting of the Ameri-
can Associatica on Mental Deficl-
ency, Chicago, {l1linois, 18,

1966. (Paper.)

Strengthening and weakening the be-
haviors of retardates to achieve In-
dependent skills [n dally living,
as a nursing responsibility, Is dis-
cussed. Behavior 1Is defined, and
changes are ({nduced by changes in
environmental conditions. A proce-
dure for strengthening and maintain-
Ing self~feeding skills I[s mention=
ed, and techniques of shaping and
fading are described. (328)

WHITNEY, L. Operant Learning Theory:
A Framework Deserving Nursing ln-
vestigation. Nursing Research,

—

15(3) 1229, 1966,
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This Is a review of literature »n
operant learning and its impl ca-
tions to nursing. An explanatlon of
terms Is given as well as mention
of the situatfons In which operant
learning deserves nursing attentlon.
Operant learning and the mentally
retarded child Is stressed.  (329)

WHITNEY, L.R. and BARNARD, K.E. Im-
vlicatlons of Operant Learning
Theory for Nursing Care of the
Retarded Child. Mental Retarda-
tion, 4(3):26, 1966.

Effective operant condlitlioning of a
mental retardate to spoon-feed her-
self Is described. Positive and neg-
ative relnforcement was used. Once
spoon-feeding was learned, systema-
tic reinforcement was withdrzwn and
extinction occurred. Relearning pro-
gressed rapldly and training of
counselors was undertaken to avoid
extinguishing in examiner's absence.

(330)

WOLFSON, |.N., FLACK, K.E. and WEST,
L. Special Diet for Feeding Ad-
vanced Spastics and Low Grade
Mental Defectives who Present
Feeding Problems. American Jour-
nal of Mental Deficlency, 58:465,
1954,

The feeding of severe spastic pa-
tients Is alded by a powdered diet
formuta, Dietall, that is mlixed
with water and served as a cereal.
Nutritive value proved satisfactory
in patlents given this formula dur-
ing a two year experimental program.
General physical conditions of pa-
tients Improved; they recelved eas-
ity controlled nourishment; and Di-
etall Is economical financlaltly,
as well as tlme and tabor saving,
in the preparation and serving of
food. Advanced patients rejected
the formula and associated it with
low grade patients. {331)

ZICKEFOOSE, M. Feeding the Child
with a Cleft Palate. Journal of

the American Dletetlc Assocla-
tion, 36:129, 1960.

A study of feeding problems of chil-
dren with a cleft palate revealed
that most of them, with the ald of
parental Ingenuity, have littte ser-
fous difficulty in feeding. Food In~
take patterns of these children are
often similar to those of other

children. Suggestions about frod
preparation and feeding techniques
are also explained. (332)

ZIMMERMAN, M.E. Analysls of Adapted
Equipment. American Journal of
Occupational Therapy, 11{4):229,
1957.

Stress Is placed on knowing the ana-
tomy and kinesiology of body parts
before one can assess feeding sug-
gestions for mentally retarded and
handicapped patients. An explana-
tion of basic body motions, in addi-
tlon to an analysis of materlals
best suited to feeding device con-
struction, 1Is provided. A table
gives evaluations of the biodynam-
lce of eating motions, mcthods and
de ' s used, equipment, and types
oi :od most suitable for handicap-
ped patlents. (333)

67



